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PREFACE. 



The following pages comprise an attempt to systematise 
the various forms of inference engaged, either in the con- 
structioiL of science, or in the generation of opinion and 
belief. Notwithsuwiine the diversity of the subject, the 
author has endeavoured to meet its wicu^ requirements • 
not neglecting, while he has devoted the greater porciuA^ ^ 
the treatise to the consideration of the laws and methods 
of inference in their simplest and most complex combina- 
tions, to include in his design a description of the different 
subject-matter on which they are ordinarily employed, and 
the foundations on which their processes ultimately rest. 
If, to views so discursive, he has been able to impart any- 
thing like systematic completeness, the merit is due not 
so much to him as to the excellent treatises which have 
already elaborated distinct portions of the subject and guided 
him through much of his labour. 

Logic, owing to the opposite schools of metaphysicians, 
has met with various, and even conflicting treatment in 
nearly every age. It appears to be the only subject of which 
the difficulties multiply with the spread of knowledge, and 
which, instead of disentangling itself from the quarrels of the 
past, periodically carries forward all its old perplexities to bo 
added to the account of the present. The disputes oi ^slq^v 
immswii^h the ancient Btoica is still rife in Gteinxiw:j)«c 
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the gaxmtlet whicli Bacon threw down to the peripatetics of 
his age, is as warmly taken up by their successors in the 
present, as if the Novum Organum had been only yesterday 
ushered into the world. Hence, in the present vacillating 
state of the science, with its limits as well as its subject-mat- 
ter depending on each individual's fancy or caprice, no one 
knows when he finds the name of Logic on the back of a 
work what he is to expect. It may be a dish of metaphysics, 
a dry piece of scholastic wrangling, or an abstract treatise 
on method ; and should the views of the author be ultra, 
the reader will not improbably find a great many pages taken 
up with anathematisiBg every view of logic but that assumed 
in the text. 

Now, this is not a satifi&fifcflKP-**'*^^'*"^ ^^* science which 
concOT9ftJih<k--T*2J^*^^^onrof the feculty in which men chiefly 
not only aa the mark which pre-emin^itly divides them 
fitmi the brute crearfcion, but also as the primary source of 
those distinctions of rank and supremacy which obtain in 
society. Nor haa the vniter met with anything in logical 
treatises to necessitate the conflicting diversity of view in 
which th^ regard the science. There is nothing in the body 
of Aristotle's speculative views to hinder them from being 
engrafted on the practical doctrines of Bacon ; nor anything 
in the a priori methods of Descacfces essentially antagonist 
even to the inductive methods propounded by Comte and 
Helvetius. Apart from the metaphysical tenets of these 
schoola, the general body of their logical doctrines may 
be combined in one system. All have their dis^ct func- 
tions in the generation of scientific belief, and by the diver- 
sity of view which they bring to bear on any object, tend to 
strengthen and verify the accuracy of each other's processes. 
The writer has, therefore, avoided the firagmentary treat- 
mant of logic pursued by his predecessors, and attempted 
«? place the science on its ligbb \)wa)\yy ^ou^iniQ^ around 
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the central idea of Inference the yarious methods and sjra* 
terns which are connected with its functions in the leadhig 
diyisions of knowledge. The instruments may be diyersOy 
but thej all range themselyes as so many subordinate con* 
ceptions round the leading idea of the science, and may be 
regarded as so many means of dissipatdng doubt, detecting 
error, and placing truth beyond cavil. 

Same persons manifest as much care in adjusting the limits 
of a science, as if they were laying down the conjQnes t)f pro* 
Tinces, or the boundaries of empires. The writer has not 
deemed this exact nicety beneficial to a science which is in 
a greater measure than any other interwoven with every 
department of human knowledge. He has therefore intro- 
duced into his pages everything which had a strong bearing 
on inference, whether as regards metaphysical discussions 
on the fotmdationB of evidence, or collateral disputes which 
have been raised in the present day on the doctrine of quan- 
tification. He has not, however, adopted any of the innova- 
tions which Sir "W. Hamilton would introduce iuto the 
scholastic logic, nor indeed omitted any portion of the- 
Aristotelian system, except the part excluded by the intro- 
duction of special canons for each figure. With regard to 
the utility of the peripatetic system and its correlation with 
Ifce other branches of logic, the views of the writer are in a 
mean ratio to those of Mill and Whately. "While he concurs 
with Bacon in deemiug this branch of the subject more 
directly applicable to the moral sciences^, he does not con- 
sider it entirely useless in physical investigation ; inasmuch 
as there can be no inference which may not be faulty as to 
form, and which, therefore, is not open to receive the aid of 
the syllogistic canons. 

In conclusion, the author expresses his conviction that 

' Bacon's restriction referred to politics andtheciVogy, \sv>X."^cX\Mv» 
is U» dajrg WAS conaidered ao d priori ecience. 
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there are only two legitimate methods of treating a practical 
system of logic, viz. : ^Either by pursuing the method adopted 
in these pages, of systematising all the processes of infer- 
ence which are embodied in the various departments of 
knowledge; or by selecting some particular province or 
group of sciences, and pointing out the inferential methods 
employed in their construction. In the direction of the first, 
or general system of logic, Mill's is the only attempt that has 
hitherto been made, and he has excluded the Aristotelian 
portion of the subject.. Of the last, or specific kind, several 
treatises have appeared, but in most cases carrying down the 
subjecTt to subdivisions too minute to entitle Logic to the 
claim of a distinct science^. "When confined to the investi- 
gation of a single subject, as in Oersterlen's Medidniscke 
Logik^ or in the clever treatise of Gteorge Comewall Lewis, 
On the Methods of Observation and Reasonmg in Politick, 
Logic, however valuable the results in other respects, is taken 
out of its niche in the temple of the arts, and blended with 
the substance of the other sciences. 

J.D. 

London, 1854. 

1 The most amusing in this way is decidedly that on Parliamentary 
Logic by " Single- speech" Hamilton. « The reader may profitably 
consult another work by this ingenious writer, On the Force of Autho- 
rity in Matters of Opinion. 
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HISTORICAL INTRODUCTION. 



It does not appear that either the Afiican or Asiatic 
nations were able, at least before the Grecian era, to distin- 
guish between the value of rational causes and fabulous 
traditions, or ever habituated themselves to analysing their 
thoughts, with a view to elaborate a code of rules for the 
practical guidance of the reasoning faculty^. The early 
Oreeks were the first people who deemed it requisite, to the 
acquisition of correct knowledge, to inquire into the real 
causes of things, but their method of investigation, faltering 
and uncertain, led to few discoveries, nor gave them sufficient 
confidence to draw up a code of logical rides for any other 
piu*pose than that of verbal dispute. Zeno the Eleatic is 
the earliest logician to whom antiquity refers^, as furnishing 
the Greeks with a method of wrangling calculated to ensure 
its possessor a triumph over any opponent who might venture 
to question his thesis, but without . further use or pretence, 
unless it might be the collateral one of sharpening the 
mental faculties, and leading to habits of intellectual acute- 
ness. Though Socrates charges the author of this work with 
obscurity and confusion, in that part which treats of conse- 
quences^, he did not scruple to adopt the interrogatory 
method of disputation (c^^njo-is) which forms the leading 

' 1 An account is given in Colebrooke's essays, vol. ii. p. 292, of an 
ffindu logic, by Gotama, which has, however, so many striking resem- 
blances to the Aristotelian system, that critics are disposed to rank its 
publication as posterior to the Organon, and to place its author among 
Hie disciples of the Stagyrite. See St, Hilaire, Logique (PAnatoie, ii. 
330. 2 Jived in the TiXXX. Olympiad, or about 460 b.q. ' ¥\aX.. 
Farmen. 
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feature of the work, and to apply the collection of sophistical 
questions it contaias for the puroose that Zeno pointed out, 
of leading any person with whom he might happen to dispute, 
by the concession of some point which seemed unavoidable, 
into the meshes of absurdity. 

Socrates, however, in fomishiag brilliant illustrations of the 
eflRciency of Zeno's dialectics, distinguished three modes of 
analysis, and laid the foundation of logic proper, by intro- 
ducing the terms ^lenns and definition mto the Greek 
language. The first analytical method, which is similar to 
that employed by geometricians, consists in admitting, by 
hypothesis, the truth of a proposition until we reject or affirm 
our judgment, by inferentially linking it with some other 
recognised truth or absurdity, of which an example may be 
found in the instruction given by Socrates to Critobulus^, re- 
lative to the means of obtaining true fiiends, and where he 
teaches Euthydemus the necessary conditions of true go- 
vemment. The second of these methods either ascends from 
particular facts to abstract truths, or detaches general notions 
m)m the particular groups which they include, and may be 
characterised as analogous to the method pursued by natu- 
ralists, and the inductive system of Bacon^. The third 
separates the notions which are associated with complex 
ideas, and by distinguishing their properties, tends to dis- 
pel the confusion which is apt to lurk beneath their indis- 
criminate assimilation. This method has some resemblance 
to the resolving process of mechanicians and chemists, and is 
warmly recommended by Gondillac. Perhaps there is nothing 
on which Socrates bestowed more attention than this case of 
determining complex ideas by a close examination of the 
elements into which they are capable of being resolved ; « 
may be seen in the Memorabilia^, where he endeavours to 
define the idea of wisdom, virtue, goodness, justice, and piety ; 
and in the second Alcibiades, where he distinguishes the dif-* 
ferent species of ignorance, with their corresponding effects; 
and in the Crito, where he fixes the true value to be at- 

1 Xenoph. Memor. ii. § 13 ; iii. § 6. See alto Hat Meno and tiiA 
first Alcibiades. ^ See Socrates' Conversation with Aristippfiu^ 

Xeno^ Memor. IL § 1 ; with Channides, iii. § 9; and Bathydemiu^ 
iv. § 9. Also Flat Hippiaa. M. § 22, 23; iiL § 16; iv. § 15^18^ 
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tached to the opinion of the people, and the essential cha- 
racteristics of justice. Occasionally Socrates weaves the 
three modes of procedure into the same demonstration, alteiv 
nately employing each according as the different parts ad- 
mitted of then? application. 

Pnevions to the time of Socrates, philogophy had been 
d^vered in language borrowed from the poets, and even as 
taught bjr Zeno, it only furnished a species of amusement to 
the sophists who met beneath the royal portico of Athens^, 
to perplex each other with metaphysical subtleties, and 
darken thought by words of vague miport. Socrates was 
the first to aim at the creation of a philosophical language, 
by introducing, and insisting upon, the practice of definition 
as an essential preliminary to correct inference^, and re- 
solving all the disputes of his day into cases of verbal equivo- 
cation. He dared to strip philosophy of the meretncious 
ornaments of rhetoric, and make language a faithful mirror 
for the reflection of the most delicate rays of thought. 

Of the pupils of Socrates, Euclid and Antisthenes de- 
veloped the doctrines of Zeno. The former expanded the 
third part of his treatise which referred to sophistical ques- 
tions, and is the author of many of the fallacies attributed 
to the Stoical School. Simon of Athens and Simmias of 
Thebes were closer followers of Socrates; but the logical 
treatises in which they professed to methodise^ the system 
of their master have not come down to us. 

Plato wrote no treatise on the science, and what he de- 
livered must be collected from the body of his writings and 
Ms method of treating the subjects of the dialogues. Prom 
these sources, it appears that he had an adequate conception 
of the inverse methods of anidvsis and synthesis, and wrote a 
work explanatory of their dmerent properties, which, how- 
ever, has not come down to us. In his Philebus he prefers 
the latter method, but in his written or exoteric works 
he constantly employed the other. Plato only discrimi- 
nated two modes in which reason can be exercised: riz., 
that of departing from general principles to arrive, through 
the medium of perception, at ttie knowledge of individual 
fects, and the mounting from these general principles, with- 

1 STota fia<riKfOi, « Artet Metaphy. L 6. • ^teoii, lal ^^ 

^ligpate; Simmias, On trath and reasoning. 
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out the aid of perception, to reach a primary principle by 
which the different oranches of knowledge are linked to- 
gether, and obtain a fixed and immutable character. His 
a priori doctrine concerning ideas, which he made the key- 
stone of his system, would not allow him to admit any species 
of inference to be legitimate, from the particular to the 
general, and compelled him to place the perfection of reason 
in resolving notions into aU the qualities they bore, and in 
seeking to educe from abstract propositions all the fiirniture 
of the universe. He, however, contributed to keep alive 
among his countrymen that caution respecting the use of 
complex notions which Socrates had introduced, by tracing 
most of our errors to the vagueness and obscurity of 
this class of ideas ; and by viewing language simply as an 
instrument of thought, which caprice, as well as nature and 
analogy, had conspired to form, he impressed upon his fol- 
lowers, with no less force, the necessity of defining all terms 
of a compound or abstract character before employing them , 
in reasoning. 

The treatises of Aristotle, which his Q-reek as well as mo- 
dem commentators have agreed to consider, under the title of 
the Organon, as parts of one work, embrace an exposition of 
-every principle which concerns method, truth, the operations 
of the reasoning faculty, and the foundations of evidence ; 
subjects which, being widely distinct from pure metaphysics, 
evidently show that Aristotle had not that limited idea of 
the domains of the science within which some illustrious, 
modem logicians would fain confine it^, Aristotle regarded 
logic as the code of human reason ; but, since ideas are the 
materials of the edifice it is called to construct, the Stagy- 
rite deemed it expedient to commence the work with an in- 
ventory of the immense number of conceptions with which 
the mind is frimished, marshalling them in distinct rank and 
file, that every notion may be found in its proper class, and 
every class ranged under the head of its appropriate divi- 
sion. This portion, which comprises the categories, may be 
regarded as the frontier-ground where psychology is blended 
with logic — where the one science terminates and the other 
begins. 

> See Whately's Logic, Introd. p. 8, and Sir W. Hamilton's critique 
on tim work in the Edin. Bev. for April, 1833, or in his recently col- 
Jected eaaajs. 
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To combine the isolated elements expounded in the cate- 
gories is the function of judgment, which, verbally expressed, 
gives rise to propositions^. Several propositions connected 
by certain laws constitute reasoning, and the most simple 
form of it is that which unites two ideas by declaring 
their identity with a third, through the medium of three pro- 
positions, termed the premises and the consequence. Hence 
the construction of the syllogism — a Greek word, signifying 
this association of verbal judgments, which Aristotle follows 
out into aU its developments, and of whose legitimate forma- 
tion he clearly enounced the rules. The Book of Interpre- 
tation, comprising the second portion of the Organon, re- 
lates to the exactitude of propositions ; the Prior Analytics, 
which immediately succeeds, expounds the law of the syllo- 
gism, its figures, and modality. 

The art of combining syllogisms in a compact chain of 
conclusive demonstrations and the general principles of evi- 
dence are taught in the Posterior Analytics. The subjects 
of syllogistic probability and the laws of dispute, so far as 
matters of opinion are concerned, are laid down in the 
topics; while the concluding section of the Organon is 
employed about sophistical arguments, or the means of de- 
tecting error in syllogisms constructed in contravention of 
the laws of reasoning. 

Of the general doctrines of Aristotle concerning the founda- 
tions of evidence and the different scientific methods, it may 
be sufficient to state that he regarded experience as the 
source from which the materials of each science must be 
drawn, and pointed to induction as the proper mode of con- 
structing general propositions out of the facts which it 
•yields ; nevertheless, ne rather inconsistently refused to 
the intermediate axioms so derived any character of cer- 
tainty, until they had been applied by deduction to demon- 
strate the existence of the particular facts out of which they 
had sprung. His nominalism did not even lead him to deny 
the existence of universal axioms which derived their co- 
gency from other sources than experience, or hinder him 
from tracing our knowledge as much to the intrinsic percep- 
tion of such principles, and the consequences evolved out of 
them by deduction, as to the recognition of simple facts and 

1 Ve Interpret c. 2, 3, 11, 12. 
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the general laws to which they inductively led^. Hence he 
clearly distinguished the two modes of knowledge — mediate 
and immediate : the former identified with proof, the latter 
with first principles; which he strongly insisted that no person 
could attempt to prove without landing himself in the belief 
of the impossibility of knowledge^. He also assigned a limit 
to definition as well as evidence, and clearly shows that any 
effort to define simple terms must involve the logician in a 
vicious circle, since it can only be achieved by word^ of a 
more complex character, whose signification already has as- 
sumed the object of the definition which is sought to be esta- 
blished^. Aristotle also distinguished the definition of names 
(i. e, that which assigns any arbitrary meaning to a term 
otherwiae indeterminate) from the definition of things, which 
he instructs the logician to express in terms of the nearest 
genus and most approximate difference, if he would compare 
the thing definea with those which have most analogy with 
it, and discriminate their common properties and several 
points of difference. To define, however, is not to demon- 
strate ; the object of definition being rather to serve as a 
basis of science, by fixing the sense of terms to be employed 
in eliminating new truths than as a direct inlet to fresh 
knowledge*. 

We meet also in the same part of the Organon^ a dis- 
tinction between absolute and relative principles, the first of 
which Aristotle places in the nature of things being ex- 
pressed in universal axioms and propositions, the furthest 
removed from sense ; he assigns the latter to the judgments 
we make respecting individual facts, which, as they are 
mainly derived through sensation, and are most proximate 
to sense, are the first in the order of knowledge^. To this 
contrast he refers three others: that of the universal and 
particular, that of the necessary and contingent, and that of 
the essence and accident. Absolute knowledge embraces 
the real essence of things, which Aristotle invested with the 
attribute of necessity ; relative knowledge comprises what is 
particular and contingent, and every other property con- 
nected, in Aristotle's view, with the accident of thmgs. The 

* Post. AnaJyt. b. i. c 1, 2, 8, 18. * Ibid. b. i. c 3. » Ibid, 

b. i. 0. 1. * Ibid. b. ii. c. 1, 2, S, 4, 12, 14. ^ Ibid. b. i. c. 2. 

•Ibid. 
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first oiily, admitting of demonstrative proof, deserved the 
name of science; the second, as affording scope merely 
for the inductiye method, appertained solely to belief and 
opinion^. 

It is unfortunate that these distinctions should have been 
mainly founded upon a' glaring error in the Aristotelian 
physics : viz., that of attributiag contingency and accident 
to what were simply isolated instonces of general laws modi- 
fied by peculiar onrcumstances, as they lea the Stagyrite to 
divest one branch of proof of the certainty which belonged to 
it, and thereby mainly contributed to disseminate those false 
ideas concerning induction which kept positive science sta- 
tionary for nearly two thousand years. K induction could 
only explore contingent events, and if experience can only be 
consulted through its method, it is evident that aU the lacts 
derived from this source must partake of uncertainty, and that 
Aristotle resolved all our knowledge into a principle which 
had no sufficient basis. By what means demonstration con- 
veirted the facts to which it led into a certainty they could 
not possess even from the most compacted hnk of induc- 
tive inference, or how universal, absolute, and necessary pro- 
positions can be identical with particidar and contingent 
judgments derived from sense, the Stagyrite does not ioiorm 
us ; and the Organon is consequently twaismitted to posterity 
with doctrines upon the applied part of logic which conflict 
with each other, and convey, with respect to the most fecund 
methods of introducing the empiric element into science, the 
&lse8t impressions. It is, however, fair to add that the greater 
portion of Aristotle's logical treatises has been lost, and that 
those which have come down to us have not escaped the 
ravages of time and the mutilations of commentators. 

With the exception of Theophrastus and Eudemus, who 
extended the boundaries of the Aristotelian logic by the in- 
vention of the five moods and the important doctrine of hy- 
potheticals, we meet with no important writers on the 
science till the early centuries of the Christian era. In the 
intervening period the writings of Aristotle seem to have 
been buried, though the logical portion of them was tradi- 
tionally handed down by his disciples, and contributed to 

» Prior Analyt. b. i c. 2, 3, 12, 17 ; ii. c 24. Poat. Analyt. b. i. 
C 1, 4, 6, S, 13, 29, 30, 33; ii, c. 3, 4, 7, 12. 
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guide tlie speculations of some of the Eoman sages. In the 
second century, however, owing to their discovery by An- 
dronicus of Ehodes, they met with a considerable revival, 
and we find them the subject of many learned commenta- 
ries by Ghden, Ammonius, Alexander, and Porphyry. Yet 
not one of these made any valuable accession to logic, the 
labours of GbJen^ being confined to the discovery of the 
fourth figure, and those of Porphyry to his work on the pre- 
dicables. Their writings, however, though unimportant in 
themselves, were not unproductive in results. They gave 
rise to a spirit of philosophic inquiry among the Arabians 
when the thirst of conquest had subsided, and, by broaching 
the question of nominalism and realism among the Maho- 
metan and Christian doctors, led thought out of the stagnant 
flats in which five centuries of war and rapine had con- 
fined it. 

Erom the scholastics logic inherited a great abundance of 
acute distinctions which helped to disperse much of the con- 
fusion apt to lurk in terms and propositions of a complex 
character ; but it is hard to say whether the waste of verbal 
subtleties with which they encumbered the science, and their 

1 This is the current opinion at Oxford; but it is fair to state that 
Galen wrote a treatise on the art of demonstration, which, on the 
authority of Hipp. Decreta (ii. cap. 30, ix. cap. 1 ), had it reached us, 
would have placed him in the rank of the most pioneering logicians 
of the present day. Galen is there represented as placing the radical 
yice of the ancients in seeking fecund propositions for science in abstract 
dialectics, and in abusing general notions by substituting them for the 
light of facts; and is made to define with surprising exactness the na- 
ture of synthesis and analysis, with their correlative methods, point- 
ing out the errors of relying on either of these methods to the exclu- 
sion of the other, and the necessity of combining both as the condition 
of perfect science (De Hipp, et Plat. Decret. ix. cap. 5 ). If we may 
believe these authorities, he makes sense the criterion of simple 
objects, the understanding those of complex and rational ones, but sub- 
sequently establishes the mutual dependence of these two channels of 
knowledge. Observation imparts the signs of things, the understand- 
ing abstract truths; the first is the origin of discovery, and leads to the 
decomposition of the principles of the sciences, the second extends dis-. 
covery to new cases by demonstration, and establishes the alliance of 
the facts, so pointed out, with empirical truths, a union which alone 
constitutes perfect knowledge (De Optim. Sect. c. 2; De cujusque 
animi prec. cogn. atque Med. c. 3, 6, 8; De optim docendi genere, de 
Hipp, et Plat. Decret. vii. 8, ix. 1, 8). Galen traces the greater part 
of our errors to precipitate assimilation. 
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constant use of i^e syllogism in its naked, skeleton-like form, 
did not counterbalance the advantages which undoubtedly 
sprung from the exactness of their terminology. Their want 
of elegance, however, in logical exposition must be traced to 
the slender resources which Boethius'^ translation afforded 
them, to whom they were mainly indebted for their know- 
lege of the Organon ; while the entire absence of anything 
like physical science or experimental observation threw their 
minds upon abstract principles and a priori reasoning, and 
may form some excuse for their devotion to pursuits in 
which the most gigantic intellects must have run to seed. 
Their logical works are multitudinous ; yet all wear the same 
aspect and teach the same doctrines, unless in the solitary 
point about imiversals, on which only they presumed to 
differ. Diligent bibliographers^ have been able to catalogue 
nearly two thousand treatises from this source, all of wmch 
may be characterised as the bare formulising of the peripa- 
tetic logic^. It is strange that men should have taken such 
pains to re-echo what had been so often repeated before 
them; 'but there were only two or three subjects upon 
which the mind could be employed — ^viz., metaphysics, logic, 
and theology, and the religious uniformity of the age caused 
the same doctrines on these topics to be continually re*- 
produced. 

As soon, however, as Greek learning had been scattered 
over Europe from the shrines of Constantinople, a spirit of 
disaffection at once manifested itself against the Stagyrite's 
-supremacv ; and, as his assailants deemed the Organon the 
citadel of his empire, they sought, in destroying that, to 
complete his overthrow. Their efforts do not appear to have 
ended in anything very decisive, since they attacked the old 
logic entirely on false grounds, and had nothing to set up in 
its place, save some crude theories about method and the 
value of dichotomies. Nizolius flanks his attack* on the 
Organon with the strange assertion that correct reasoning 

. 1 Pablished at the commencement of the sixth century. > See 
Blakey's Logical Catalogue. Even he has not mentioned half of them. 
^ The treatise of St. John of Damascus is the only exception which ve 
encountered in looking over a formidable number at the Cheetham and 
Bodleian libraries. * De Yens Principiis et Vera ratione Fhilo* 
sophandi, ii c. 1. 
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consists in a clear aad transparent diction, and confounds 
persuasion with conviction in attributing to the flashes of the 
rhetorician the eflects which can only follow &om sound 
reasoning. Bamus, who endorsed many of the views ol 
Vizolius, affirmed with rather amusing gravity that he had 
studied the Organon for ten years without becoming a better 
geographer or a wiser historian; and proceeded to attack 
that treatise, on the ground that it did not teach men faots^. 
Tet the method of division by dichotomy, which he at- 
tempted to substitute for the peripatetic logic^, was simply 
an unnatural extension of the disjunctive syllogism, whose 
functions the Organon had already pointed out ; and which, 
if practically enforced, would have stunted the growth of 
reason by reducing the entire sphere of its operations to ojie 
of its least significant forms. This substitution, however, 
does not appear to have been sufficiently absurd to lack 
supporters m more recent times: its innovating character 
found strong favour with Milton^, while Condillac advocated 
it in his Galcul^ and Bentham in his Chrestomathia. 

The zeal with which Eamus went about the demolition of 
the Organon was frequently displayed at the sacrifice of 
consistency; and the charges which he urged against its 
author, if they had any weight, would often rebound with 
much more force against himself. He reproaches Aristotle 
with his exclusive adoption of the analytic method, and 
gives his preference to synthesis ; while ms celebrated divi- 
sions (dichotomise) are so many glaring instances of analysis. 
His system received the name of the Causal method, not 
because it offers any instrument for the investigation of 
causes^ but because it places in causes a means of definition, 
and one of the characters which determine the conformity of 
argument with things. 

Fatrizzi and Concio likewise became famous about the 
same era by their audacious attacks upon the Stagyrite ; but 
beyond a few isolated gleams of Hght upon method, they do 
not appear to have been in possession of anything so good 

1 Animadversiones in Dialeoticam Aristotelis, i. iv. For its de7e- 
lopment, see Institutiones Dialecticc, ii. Paris, 1543. Schole Dia- 
lecti. Bas. 1559. * Bamus took his bifdrcate diyision firom the 
Isagoge of Porphyry. ^ Artis Logics Plenior Institutio, 1672. 



AXTA0K8 OK A.BISTOTI1S. U 

■ 

as the system they attempted to pull down. Fatrizzi, indeed, 
gave Ba^n that magnificent hint about laying the foundations 
of philosophy entire^ anew, and erecting the mbric by the scaf- 
folding ofinduction ; but his attempt at the task was converted 
hj the platonic ideas he adopted into a ludicrous travesty of 
his own principles. Condo's views of method were tax more 
distinct, and they are laid down with a particularity which 
shows that his conceptions grew out of a practical acquaintance 
with the modes by which the sciences might be moved out 
of the ruck in wnich they had so long been embedded. In 
his work on the subject^ he places the problem of logic in 
determining the relation of the known to the unknown, which 
may be dis&buted imder different classifications : that of the 
relation of the general to the particular ; of the whole to 
its parts ; of the compound to the simple ; of the cause to 
the effect ; or that of the reverse order of these divisions. 
Each development of these relations led him to distinguish 
three sorts of analysis, not discriminated up to his time, and 
subsequently confounded by Condillac — viz., that which pro- 
ceeds from the general to the particular, from the whole to 
its parts, and &om the ends to the means. They are, how- 
ever, commonly muted, though one of them generally pre- 
dominates in the same investigation. Of the three, Concio 
gives the preference to that which proceeds iBrom the end to 
me means, or from the effect to the cause ; and controverts 
the notion that analysis is the best instrument of discovery, 
and synthesis the most available for the purposes of exposi- 
tion. According to Concio, the true method of instruction 
is to reveal the paths which led the discoverer to the truths 
we seek to explain^. For the rest, in his definitions, nomen- 
clature, and dassifications, he follows Aristotle ; asserts with 
the Stagyrite the illogical consequences of defining the first 
and last terms in the kdder of reasoning, and, like him, pro- 
pounds the general principles, but failed to develope the 
theory of the combination of rational deductions with experi- 
mental truths. 

As the discoveries, however, of Qtdileo gradually revealed 
the hollow [nature of the Aristotelian physics, the Organon, 
which had been partly instrumental in their formation, begaji 

» De Methodo, § 9, p. 29. • Ibid. 1 17, 1^1^. %4r-^^ 
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to lose ground in proportion, and a voice was heard firom 
England's great chancellor arraigning the author on the 
charge of having corrupted science by an extravagant per- 
version of logic^. Bacon, however, in descending into the 
details of the impeachment^, did not evince any clear ideas of 
the points where Aristotle had failed, though he exhibited 
astounding ingenuity in unmasking the several causes which 
had impeded the progress of science, and in constructing a 
system calculated to neutralise their effects in future. The 
error of the Sfcagyrite was hardly, as Bacon alleged, in intro- 
ducing a mode of reasoning compounded of propositions and 
middle terms which were liable to all the illusions of lan- 
guage, since no one can demonstrate without the aid of this 
method ; but in the assumption of metaphysical axioms and 
definitions untested by experience, in conformity with which 
he attempted to prejudge every fact that nature presented*. 
Against the errors which arose from the application of such 
principles. Bacon effectually provided by excluding every 
generalisation from the domain of philosophy which did not 
fairly arise out of the rigorous examination of the pheno- 
mena it included ; and in framing a code of rules by which 
the mind might be led from particular facts to intermediate 
axioms, and from these ascend to the universal laws which 
enchain the universe. When general propositions were so 
reached through the medium of a legitimate induction, 
Bacon allowed the utility of the inverse method of demon- 
strating the individual facts which these universal state- 
ments included, and tracing their remotest consequences, 
by which we are led not only to the particular propositions 
by whose immediate consideration we rose to their dis- 
covery, but to others of which we had no previous know- 
ledge*. 

Hence it will appear that the doctrines of the two Orga- 

> Novum Organura, b. i. aph. 63. (Bohn's Scientific Library.) 
' See Introduction to the De Aug^entis. ^ Such are the principles 

that nature abhors a vacuum, the abstract perfection of circular 
motion, his separation of celestial from terrestrial mechanics, and 
his definitions of light and heavy, motion and transparency formed 
without any consideration of the objective realities to which they refer, 
and sometimes in defiance of them. * Nov. Organum, 1. aph. 18 ; 
De Augmentis, i. vi. c. 2. 
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nons are not so conflicting as is commonly reputed, and tliat 
after abating some exaggeration of view on each side, one 
may be fairly taken as supplementary to the other. Aris- 
totle insists, as well as Bacon, upon the necessity of blend- 
ing abstract with experimental truths if we would attain to 
perfect science^ ; but both mistook the exact forms in which 
the combination should be effected, one making induction 
(the instrument of inyestigating truth) the chief agent in 
the formation of each science ; the other, deduction, which 
is more properly the means of demonstipating truth when 
discoyered. The error, however, lies only in the extreme 
length to which they pushed the two mutually corroboratiye 
poles of proof, and would have disappeared, had each only 
taken the pains to reconcile the discrepancies of their own 
statements on the subject. Bacon refused to take things 
as principles of evidence upon any other testimony than ex- 
perience ; he nevertheless frequently admits the cogency of 
demonstrative laws, which derive their force from abstract 
truths, to discover facts which have not fallen under our ob- 
servation. Aristotle, while he resolves all our knowledge into 
experience, strips induction, the only method by which it 
can be consulted, of every claim to certainty. It does not 
appear to have occurred to either that abstract principles 
can only be combined with experimental truths through the 
blending of their correlative methods, and that their respec- 
tive functions must be employed according as each science 
admits of their influence. To deny the relevancy of demon- 
stration because the laws of induction have been legitimately 
propounded, is as absurd as to impugn the utility of the wind- 
mill because the steam-engine has been invented ; and if 
Aristotle and Bacon have contributed to this error, they have 
contradicted themselves as much as each other. 

Though Bacon's method has received no brilliant confir- 
mations out of the circle of the experimental sciences, he ex- 
pressly urges its competency^ to meet all the purposes of 
scientific inquiry. This statement, however, is only true so far 
as the introduction of the empiric element is concerned, and 
the verificatory functions which it is only competent to dis- 
charge where abstract evidence can be brought to the touch- 

* Post Analyt b. i. c. 1, 2, 8, 18. Introduction to l\vftlT»V«>M%i'Ctfsck. 
de Avg^ i. ri. c. 2. Nor. Org, i. aph. 18. (Bohn'a ^\«lv\^&^litowx^^> 
'Novum Organnm, b. i. aph. 127. 
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stone of facts. Outof tUs sphere its application is iinimtanl; 
and the attempt to obtrude it into etmcal science has given 
birth to utilitarian chimeras, as wild and fanciful in their way 
as those which arose from the unseasonable application of toe 
counter-method to physics. In general, however, abstraetifig 
from the zeal of one or two smau philosophical sections, who 
place each other out of the pale of reason, the functions that 
the two Organons are destined to fill have been practically tas- 
signed to them, and their spheres kept, perhaps, even more 
distinct than is advantageous for science. Aristotle still mleB 
over ethics, hermeneutics, and jurisprudence, and as the master 
of scholastic divinity he yet contrives to mould the minds of 
those who sway the Chnstian world ; but it is the distin* 
guished prerogative of our immortal countryman to preside 
over the field of nature, and teach man to unveil its secrets 
and subject its wildest elements to his will. 

Notwithstanding that the claims of the inductive method 
in all cases of appeal to facts had been urged before Lord 
Bacon, and by none with more philosophical exactness than 
his great namesake^, he was the first to give them an ex- 
tensive development, and to announce them with that spirit- 
stirring eloquence which, conspiring with the awakening 
thought of the age, gained them a speedy entrance into the 
scientific mind of Europe. After the publication of the 
Novum Organon all logic seemed to be resolved into method, 
and the success of that great work raised up rivals as well 
as imitators in that department of the science. Descartes 
would not admit that diversity of doctrines could be attri- 
buted to any other cause than the diversity of modes pursued 
in their establishment; and as he regarded mathematical 
proof as furnishing the highest gradation of certainty, he 
endeavoured to raise a theory of method on the geometrical 
modeP, and in its execution penetrated into some of the 
most subtle operations of thought. In conformity with his 
general principle, he was obliged to avow the homogeneous 
nature of all knowledge, which he placed in the composition 
of known things*, and by not accepting anything as certain 

1 Hoger Bacon, Opus Magus. ^ Discours sur la M^thode, i 11. 

Ragles pour la Direction de TEsprit, part 1. r. 4. Medit. Fref. Prin- 
dpes de Philosophie, Bref. ' Bugles pour la Direction de TEsprit, 

/?. R T. 13. 
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at immediate intuition or legitimate deduction rerealflt, 
t induction to the Amotions of determining the state 
lestion, of disengaging it &om irrelevant matter, and 
iding it into complete and consecutive categories ; aU 

operations Descartes viewed with Aristotle as so 
preliminaries to demonstration^. Hence he does not 
sh his series of truths by classes of &cts, gradually 
ng more general and less complex in the ascent of 
but by chaiQS of inference which derive their force 
he most abstract laws of thought ; and here we meet 
le great divergency of the two paths pursued by him 
yrd Bacon. 

[ence, according to Descartes, is the result of the le* 
be exercise of aU the operations of reason in the 
tion of knowledge. Induction and analysis prepare 
y ; intuition commences, but deduction completes the 

In the pursuit of the latter branch, we are led from 

or abstract principles, to things ; from the same to 
tne; from the whole to its parts, and vice tfersd, or 
he effect to the cause, and mversely^. All his rules 

direction of the mind in these operations may be re- 
to the following. To submit our thoughts to the test 
rid analysis, removing aU simple presumption^ doubt- 
oions, and obscure notions^. To examine if the thing 
determined spontaneously presents • itself to us, or 
JT it is known through the medium of another object, 

the latter case to discover the class from which it is 
leduced. For the rest, every scientific question may 
iced to the solution of a matnematical problem ; since 
OSes an imknown object which it is necessary to dis- 
I and explain, by obtaining the sign and determining 
iditions which belong to it*. Descartes foiled to dis- 
ite with suflGlcient precision the methods of analysis 
ttthesis, misled by the error that they admitted of the 
evelopment in speculative philosophy as in geometry. 

t. Aiialyt. ii. c. 13. (Bohn's Scientific Library.) ^ B^gl6t, 
ii. r. 12. 8 Bugles, &c. p. i. r. 12. Dis. Math. p. i. 

. de Fhilos. part i. art. 66. * Bugles, &c. p. i. reg. 12; 

J8. 13, 17—19. 
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He deemed his meditations an instance of analysis, because 
they established the knowledge of God as a cause, from the 
effect of his own existence, notwithstanding his proof of the 
Divine Being is eminently synthetic. In another 'portion of 
his works^ he attempted to establish his metaphysical system 
upon a sjrnthetic basis. But, on comparing the two modes 
of procedure, we find only a difference of arrangement in the 
compilation of the work, and not a reverse order in the de- 
velopment of the ideas. 

With these principles it will be readily seen that Descartes 
could admit no other criterion of truth than the logical 
axiom, " all that which is included in the idea of a thing may 
be affirmed of it." He considered this principle competent to 
legitimise all inference, and as he called his celebrated enthy- 
meme, " I think, therefore, I am," his generative principle, 
or the comer-stone of the edifice, he deemed his philosophical 
criterion the regulating line which determined the rectitude 
of the facts of which the structure was composed. The dis- 
crepancy, however, of limiting intuitive certainty to one me- 
taphysical maxim, and of assuming at the same time a logical 
axiom, having no connexion with it as the test of the exten- 
sion of that certainty to other truths, he does not endeavour 
to explain, or to show how a principle purely logical can 
be rationally applied to any objects out of the sphere of ab- 
stract and conditional truth. "Wishing to impose upon every 
science the same criterion of evidence, and to unfold their 
truths by the same method, he applies a maxim which can 
only regulate the interior combinations of our ideas, to legiti- 
mise the relation of real things in the objective world. Hence, 
as far as natural science was concerned, Descartes wrecked 
his genius on those abstract principles which Bacon had 
pointed out as the philosophical Charybdis of antiquity. By 
degrading induction from its legitimate functions, and en- 
deavouring to reason out natural facts by the a priori method, 
his theories burst like soap-bubbles, almost as soon as they 
were formed ; while the system of Bacon, in the hands of the 
illustrious Newton, gave rise to a. philosophy founded on the 
basis of observation and experience, which will last so long as 
reason and the nature of things remain as they are. 
^ Beponse aux Premier Objections, part i. p. 441. 



HABIOTTE AJSTD THE POBT B0TALI8TS. 17 

With the exception of a stray treatise or two, like Lord 
Herbert's De veritate, Tschimhausen's Medicina Mentis, 
and Spinosa's De Emendatione Intellectiis, nothing of any 
importance appeared upon methodology after Descartes ; but 
logic did not retire to its old limits without making some 
provision for the new processes of inference that had arisen, 
and attempting to reconcile the operations of reason in the 
pursuit of the new sciences with the principles it had ap- 
plied to the construction of the old. Mariotte^ was the first 
to extend the Aristotelian logic by the introduction of ex- 
perimental principles, and to endeavour to bring all the 
operations of inference into harmony with each other, by 
linking the increasing powers of the new calculus, the laws 
of induction and demonstration, to the same homogeneous 
axioms and definitions ; thus seeking to make logic stand to 
the other sciences as algebra to mathematics; a supreme 
and universal science, offering the key to the imknown in 
everjT department of knowledge, and expounding all the 
methods by which truth can be sought out and demon- 
strated. 

A work of this kind, though without aiming at so close an 
assimilation of the different methods of proof, appeared in the 
Port Eoyal Logic^, written by Amauld and Nichole with a 
view to bring the old Organon in closer alliance with the 
Cartesian phHosophy. The peripatetic logic, however, though 
not absolutely disparaged, is considered of subordinate im- 
portance to the rules of their master, and the methods of 
geometry in the natural and speculative sciences; and an 
examination of the sophisms apt to spring from self-love, 
interest, or passion in points of dispute, is held out as far 
more likely to lead to the dissemination of truth and the 
overthrow of error than attention to the laws of quantifica- 
tion, or to the legitimacy of syllogistic moods^. The eight 
rules condensed from Descartes, intended by the authors to 
comprise the different methods to which the sciences owe 

1 Essai snr la Logique, printed at the end of the two volumes of 
his physical treatises. ' First appeared in 1662. For a more detailed 
account of this work we must refer the reader to the introduction to 
the translation of this work hy Spencer Baynes, and to P^re Buffier*» 
critique at the end of his Logic. ' Part iv. on Method, which con- 
tains a posthumous paper of Pascal on the Method of th^ Q(^m^\fiSE%« 
Part iii ch. 20. 
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their development, are not so calculated to guide the mind to 
the discoveiy of truth as to fortify it from error ; a failure of 
design which arose from their absolute neglect of the induo- 
tive element, and the nonch^ilance with which they treated 
judgments of facts. Even this exclusive adherence to de- 
monstration did not enable them to bring the new methods 
into harmony with the syUogysm, or to promote anything 
like consilience of parts in the exposition of their doctrines. 
They treated the old logic as a thing going out of fashioii, 
yet too respectable to be despised, while their exclusion of 
the most powerful instrument of discovery left their demon- 
strative code much in the position of Quixote's system of 
strategics, which defined with the greatest precision the 
movements to be observed after the defeat of an enemy, 
without throwing any light upon the mode by which that 
defeat was to be accomphshed. 

Locke, whose treatise immediately followed, revived the 
old cry of the absolute worthlessuess of the Aristotelian 
syllogism even in matters of specidative reasomng, where 
Bacon had confessed its power, and seemed iacHned with 
Bamus to limit the fcmctions of reason to correct definition 
and methodical analvsis. Beyond these preliminaries to 
demonstration he remsed to acknowledge the efficiency of 
any rules for the guidance of the judgment, and assimi- 
lated, like Descartes, moral proof to mathematical in- 
ference, that the consequence might follow from the correct 
statement of the conditions of the question. In determining 
the origin of our simple ideas, the growth of their complex 
forms, the reality of knowledge which he made to consist in 
the conformity of words with things, the use and abuse of 
language, and the nature of truth which he placed in the 
conjunction and separation of signs according as the things 
they denote agree or differ, Locke found a field better 
adapted for his keen analytic powers than the regions of 
pure logic, in which, through his inabiliiy to demonstrate, 
he was peculiarly unfitted to move. But the attempt of the 
Essay on the Understanding to carry the inductive method 
into psychology is not without its uses to the logician. It 
accustoms him to analyse his notions with rigorous precision, 
to provide against the errors of popular phraseology, and dis- 
perae the equivocations apt to cluster round certam forms of 
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expresBicm. It is wrong, however, to confiront it with logic, 
or indude it in the same category. It only takes lis to the 
threshold of the science, and leaves us there. 

Condillao^ gave a more explicit development to the views 
of Locke by resolving the elements of au kinds of reasoning 
into the mathematical principle that the same is the same, 
thus referring all truth to identity of ideas, and reducing the 
artifice of reasoning to the mere transformation of signs 
between propositions brought into relations of equality*. 
Hence, as algebraical forms constituted the only laws to be 
observed in the process of inference, the functions of logic 
were restricted to definition, the syllogism was treated as a 
joke^, and the highest results of reasoniug in any walk of 
science deemed of no further utility than the formation of a 
philosophical language. As Aristotle delighted in contrasts, 
Gondillac was singularly enamoured of unity, and simplified 
everything. According to him, there was only one criterion 
of certainty, one method of proof; only one order of analysis 
and one source of error. His unique analysis consists 
merely of a method of division already laid down by Des- 
cartes, the specific object of which was to make a complete 
inventory oTall the parts which constitute a whole. His 
sole fount of error is the employment of words without de- 
termining the ideas they are intended to convey^. 

The principal merit of OondiQac consists in nis clear expo- 
sition of the principles which lead to the legitimate alliance 
between abstract iruths and judgments of fact^ ; but this 
portion of his work stands out in strong antagonism with 
the pest of his logical theory, which reduces aU propositions 
to abstract and rational judgments, and makes their identity 
ecmstitttte the foundations of science. The consequences of 
sudi a principle in p^chology demonstrate its iUogical 
nature, and would land Gondillac in opinions quite opposite 

> His Logic does not follow the Essay on the Understanding in the 
order of time'^Wolf comes between — ^the one being published in 1685, 
the other in 1753; but the authors are too commonly classed together 
to be separated. ' Lax^ne de Calcul. Objet de rOuvrage. L'Art 
de Penser, part I. c ix. Loglaue) c. viii ^ Ibid. Le syllogisme est 
nxi fLifgUKmeaat de college ; nous ne £usobs aucun usage de tout oela. 
* iM^e de Calcul. Objet derOuvrflge* L'ArtdePeaoyKiCf'^^.u.fu^, 
' JjA3Pt^JPen0er,pturtl c 8i it i?. 7. 

o2 
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to those which he strove to establish, and which he is com- 
monlj supposed to represent. If all science is limited to Ab 
identity of our ideas compared with each other, irrespectire 
of inductive evidence, we surely can know nothing of the re- 
lation of our ideas to things. We enclose ourselves in a 
circle of idealism, and place a gulf between' our knowledge 
and the External world, which no logic can bridge over. 

Agamst the extreme doctrines of Descartes and Lodi» 
there had been a strong reaction in Germany, headed bjr 
Leibnitz; but its logical bearings were not formally edt- 
pounded before Wolf issued his great encyclopsBdia of the 
sciences^. The views of this eclectic are similar to those 
already attributed to Mariotte, being an attempt to combine 
all that was sound in the old and new Organons and methods, 
and vindicating for logic its natural position, as a sort of 
propadeutic to all the sciences, that knowledge might rest on 
consistent principles, and a termination be put to many irre- 
levant disputes in philosophy. To this end Wolf sought to 
shed a new light on the maxims of Descartes, of Locke, and 
Leibnitz, and to reconcile many of their statements witii 
respect to the character of clear and confused, adequate and 
inadequate ideas, by introducing a distinction between the 
formal qualities with which the mind is apt to clothe its con* 
ceptions, and the material qualities which arise solely from 
the nature of the objects themselves^. This distinction forms 
the basis of the two branches of his logic ; formal conceptions 
being connected through abstract principles with demonstra- 
tive reasoning, while those of a material character are allied 
with experience, and give rise to the functions of induction. 
The principle of causality is the guide of the second, the ne- 
gative process that of the first. He attempts to reconcile the 
discrepancies of Aristotle between these two orders of truths, 
by showing how universal propositions are connected with 
particulars by the scaffolding of inductive inference which 
Bacon had designed ; though Wolf failed to unite the two 
methods under one criterion of evidence. The intuitive^ 

1 Wolf published, in 1710, a small treatise on Logic, under the title 

of Vemunftige Gedanken von den Eraften des Menschllchen Ver- 

standes ; but his great Latin treatise on the subject, from which our 

references are taken, did not appear till twenty years later. ' Logica, 

pars. L § 2, c. 1, 2, § 77—116. Fsychologia Empirica, 1, § 30—35. 
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jadgments which underlie each mode of proof, are distin- 
guished with sufficient clearness ; the seyeral uses of hypo- 
thesis determined, and the laws of causality traced out with 
the practised eye of a metaphysician^. 

!^lotwithstanding the completeness, simplicity, and preci- 
sion of these views. Wolf has heen charged with investing 
simple truths with all the pomp of demonstration^, and with 
converting the proof of ordinary facts into theorems of geo- 
metry. But these attempts arose from a desire to bring the 
complex parts of his treatise into logical symmetry, by con- 
necting ^em with rational criteria, and by making the in- 
ductive and demonstrative methods coalesce and verify each 
other as much as possible. In furtherance of the same sim- 
plification, Wolf had asserted the homogeneous character of 
the speculative and mathematical branches of deduction, sup- 
posing that as the whole series of geometrical proof could be 
orawn out in syllogistic array, to which, indeed, he attributed 
their cogency ; so the whole chain of philosophical inference 
admitted of the same rigorous precision as those of quantity^ ; 
a statement which was subsequently challenged by Rudiger, 
on the ground that mathematics embraced probability, but 
philosophy the transition from the possible to the real*. 

Among the opponents or followers of Wolf, we meet with 
few marked contributors to logical science till the time of 
Lambert. Rudiger introduced the logic of analogy, so much 
neglected by the moderns, and entirely passed over by the 
ancients ; and Walch pointed out the extensive application 
it might receive in the various branches of the moral and 
natural sciences^. Crousaz, who wrote his treatise on the 
principles of Bacon and Locke, coDtributed an excellent 
chapter on probability and on causality*^, in which he at- 
tempted to rectify the peripatetic classification by substi- 
tuting an exact category ot all the relations to which the 

» Logica, pars. ii. § 2, c. i. 2, § 662—709; c. 3, § 727—728; Discur. 
Prelim, c. 4, § 126 — 129. ^ Galluppi Lezioni di Logica. Wolf cer- 
tainly attempts to define existence, but he does so against his own rule. 
• Discur. Prelim, c. iv. § 139. * De Sensu Veri et Falsi, i. 4; Halle, 
1709. See also, for nine other specific differences between the two 
sciences, Crusius' treatise, Weg zur Gewissheit Vorbericht, § 10. Leip- 
fdc, 1747. « PhU. Lex. Einleitung in die Phil. i. c 3, § 14; ii c. 1, 

§ 25. * Logigue, part 1 § 2, c. 6. 
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« 

word cause may be applied, with their respective distinctionfi ; 
putting forth similar views of the science to Crousaz, Pfee 
Begnault made a successful attempt to popularise logic, by 
expounding it in a conversational form^. His book, writttin 
in a clear and sketchy manner, in imitation of Eontenelle, 
was issued in a spirit of compromise, being an attempt to 
reconcile the old notions on logic with the empiric prinoipl6B 
that domineered over his age. 

But the most important accession to logic at this epodi 
was the introduction of a scheme of notation calculated to 
reduce its method to algebraic simplicity, an improvement 
which grew out of the ancient constitution of the science, and 
destiaed to be proMc in great results. Aristotle had con- 
ceived that the combinations of abstract ideas in reasoniiig 
might be reduced to a certain number of formulas, and that 
ideas might be distributed into certain classes. Hence 
sprung his rules for the syllogism, his categories, and com- 
mon-places. In the middle age, Baymond TmJy had founded 
his combinatorial art on the development and abuse of this 
great conception. "Wilkins, Athanasius Kircher, and Dal- 
game flattered themselves they were possessed of the power 
to represent the entire system of our ideas in a language 
competent to produce all their analogies. An attempt was 
now made to apply the same notion to logic, by giving that 
science the form of mathematical calculation, and investing 
it with the rigour of its methods. 

"With this view Plouquet introduced, and Lambert per- 
fected, a system of particular signs directed to express the 
logical relations of ideas. Following Locke, Lambert^ first 
endeavoured to determine the signs of the relations of simple 
ideas, and left those of the complex ones to be determined 
by the combinations of their elements. The identity of pw)*- 

* La Logique en forme d*entretien ou I'art de trouver la V^rittf. 
' Published his views in the Neues Organon and Architectonic (1764) ; 
the former work embracing the rules to which the form of sdentmc 
knowledge can be reduced; the latter fixing the general notions which 
are to constitute their matter. The first work comprises four divigiotM^ 
viz. Dianoiologie, or the art of thinking ; Alethologie, which considers 
truth in its elements ; Semiotic, which assigns to truth its ext«r^ 
characters ; and Phenominology, or the distinction between appear- 
ances and reality. His Architectonic relates to metaphysics, and is 
consequently out of our plan. 
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positions in his system is represented by the sign of equalihr. 
The relations of genus and species by exponents varying in 
power proportionate to the extension of the distinguishing 
difierence ; and those of opposition, of analogy, of quantity 
and quality, of the known to the unknown, are e^npressed by 
other marks analogous to those of algebra. As there are in 
logic simple as weU aa compound relations, this theory has 
its corresponding proportions and progressions, and assigns 
to logic its series and lunits as well as to the higher algebra^. 
But the greater part of the notation lies open to all the 
objections urged against investing matters of moral specula- 
tion with the rigorous precision of quantity, and has, m feet, 
remained unei^orced unless by one or two stray logicians 
who, like Condillac, made the homogeneity of the two classes 
of truths the groundwork of their system. The scheme, how- 
ever, led Euler^ to devise a system of figures solely re- 
stricted to represent the logical relations of our conceptions, 
apart from any assumptions of particular doctrines, and pre- 
pared the way for Sir WiUiam Hamilton's mode of notation, 
which, by enabling us to render the equivalent and con- 
vertible syllogisms m the different figures at a glance, accord- 
ing to extension or intention, has simplified all the relations 
of pure logic, and would form, were it not narrowed to a 
paiticular system, one of the most important features in its 
progress*. 

Since the fall of the Wolfian system, and . the inaugura- 
tion of a popular literature in Grermany, logic has gradually 
subsided in that country into a history of dreams. Even 
such scientific logicians as Flatner and Schulze, who knew 

1 YerBQCbe einer Zeichenkunst, in Lambert's Logische tind Philoso- 
phische Abhan<Uangen. Berlin, 1787. See also Fragment 4. ' Lettres 
E xme Princesse d'Allemagne. ' Lambert is the only logician who 
has attempted to complete the tmfinished parts of Bacon's method, as 
projected in the Novwn Organon, b. ii aph. 21. He is also commonly 
reported to have substituted the four dicta of the syllogistic figures in 
the plaoe of the dictum de omne et nullo laid down by Aristotle as the 
ooncUtion of all perfect inference. Prior Anal. i. ch. 5 and 6. See 
MSllt' System of Logic, voL i. p. 232 ; Buhle's Geschichte, vi. 543 ; and 
Tt(alefB Logik, ii. p. 62. But Thompson contradicts these authorities 
in assigning tlie invention of the three first dicta to Keckermann 
(Lo^jic, iii. ch. 7—9), whose work appeared a century earlier. Thomp* 
son's Outlmes of the Laws of Thought, p. 245. 
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the importance of maintaining the independence of their art, 
bound it up to a great extent with empiric psychology; 
while more audacious thinkers have confounded its axioms 
and rules with a mass of metaphysical hypotheses, framed for 
no other purpose than the invention of argument to contra- 
dict common sense. Yet, with a view to clearness and pro- 
prietv of thought, it is evidently necessary that every science 
should be treated strictly on its own grounds, and most 
scrupulously distinguished from the sciences which lie upon 
its confines ; while it is no less essential to the progress of 
knowledge that those mental phenomena which admit of irre- 
fragable proof, and stand upon a certain foundation, should 
be separated from a heap of supposititious paradoxes, whose 
leading object appears to be, to deny what is, and to prove 
what is not. Kant felt the truth of these views, and in his 
new philosophy assigned to logic its old limits, but his^ suc- 
cessors have found in his doctrines principles which impugn 
this division, and their final development by Hegel has ta> 
minated in a position which tears up the old logic by the 
roots, introducing as the criterion of truth the very tenet that 
it upheld as the test of falsity^. 

In Italy a few excellent treatises have appeared on the 
science within the last hundred years ; among which the works 
of Q-enovesi and Q-alluppi^ stand conspicuous for com^ete- 
ness, precision, and exactitude. Though they follow Wolf 
in applying the mathematical methods to the speculative 
sciences, they do not invest them with the same degree of 
certainty; but as evidence admits three classes of truths, 

1 Critik, p. 74. See also his Die Wissenschaft der Yerstandes 
regeln Uberhauft. Kant's Logik was a posthumous work, and com- 
mled at his request from his own papers by Grottlob B. Jahsche. 
The introduction is longer than the entire work, and contains little 
worthy of remark beyond some formal distinctions, principally de- 
signed to separate pure from applied logic. ^ It is idle to attempt 
to refute a man who assumes the livery of falsehood as the badge of 
truth, and who asserts that, when jou have involved him in a contra* 
diction, you have only established the truth of his principles. It would 
appear that Hegel's Wissenschaft der Logik screens itself by such an 
assumption from any attack on the part of the old, and that there 
requires a logic absolutely superior to both to decide the controversy. 
' Genovesi was contemporary with Condillac and Benedict XIY. Gid- 
Iuppi*8 treatise^ Lezioni di Logica e di Metafisica, was issued so re- 
cently as 1841. 
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viz., mathematical, moral, and sensible, thej likewise dis« 
criminate the same number of certainties, and lay down 
criteria for their determination. ^ This portion of their system 
is connected with a rigid analysis of the sources of eyidence, 
which is resolved into intuitive perception, sensation, reason- 
ing, and testimony^ — a leaf taken from the scholastic logic in 
use among Catholic universities^, and evidently connected 
with the science, though generally neglected of late years by 
its popular expositors. Q-enovesi^, whose treatise is more 
origmal and concise, but not so profound as Galluppi, has 
instituted eight simple rules of a more facile and general 
application than those which appertain to the syllogism, 
which arise out of his definition oi reasoning as that or de- 
veloping a confused idea, so as to render it distinct in 
making its clear portion explain that which is confused ; and 
condenses into a few maxims the principles which control 
a priori and a posteriori inference. He concludes his logic 
with a survey of the entire systems of knowledge in a classi- 
fied form, and with an exposition of the harmony which 
ought to reign between their several groups, and a precise 
statement of their peculiar characteristics and fundamental 
principles. 

As the views of the principal English logicians of the 
present century are discussed m the body of this work, we 
need not here go further into detail than to point out their 
general features, and show the different aspects which the 
science assumes &om their embodiment. At the commence- 
ment of this era, logic, which had restricted itself to the 
scholastic garb, was fast decliniDg as a study, not less owing 
to the sweeping censures of Brown and Dugald Stewart, 
than to the blightiug railleries of our comic dramatists, and 
the feeble talents of its own expositors. Kett Belsham 
and Kirwan* only repeated what had been said as well, if 

1 GkUluppi adds memory and evidence, but subsequently resolves 
memory into an auxiliary agent of the others. Evidence is plainly no 
faculty, but simply the result of the legitimate exercise of the roentffl 
fiicolties in reasoning. ^ The most methodical treatise of this class, 
and surpassing all others in the completeness of its views, is one by 
Frofessor Ubaghs, of Louvain. ' For his logical views, see Elements 
artis Logics Criticss and his Delia Logica. Venice, 1799. * Bel- 

Boam's Compendium appeared in 1801 ; Eirwan's Elementary Logic in 
1807. 
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not better, before them by Craekentlioipe, "Wallis, SatlIlde^ 
son, and others ; and it appeared tbat the Aristotelian form 
of the science was on the point of being restricted to scien* 
tific theology, had not an advocate of colossal dimensiont, 
Atchbishop Whately, stood forward to re-assert its em- 
pire, and answer the Scotch professors with arguments 
quite as striking as any which they had urged. The work 
achieved its object. A host of treatises appeared, more or 
less embodying its principles ; two or three, of course, in 
the natural order of things, venturing on a condemnation^ ; 
and the science experienced a revival which has, during the 
interval of a quarter of a century^, manifested no signs of 
abatement. 

The great object of Dr. Whately is to extricate logic ttom 
the felse views with which it had been connected, and deflsnd 
and expound its doctrines according to the limits assigned to 
it by the scholastic divines. With regard to method in the 
Cartesian sense, or to the trains of thought which have led 
philosophers to grasp the highest axioms of science, logic 
has nothing whatever to do. It simply confines itself to 
analyse and determine the reasoning process so far as it is a 
verbal operation^. Beyond this Dr. Whately will not admit 
the possibility of an abstract science of evidence, the field 
being too large and multifarious to permit the methods pur- 
sued in each science to be succinctly generalised. Hence, if 
a reader wish to have any idea of the processes by which the 
mind is led to attain truth, or to appreciate their relative 
force, he has no other resource than to attack with Leibnitz 
the entire group of the sciences, and familiarise himself with 
the encyclopaBdia of knowledge. Of the general theory of 
inference he can know no more than what Aristotle told him 
some two thousand years ago, when reason had made but a few 
ill-digested efforts to explain man's position in this world, 

> AttKmg the former may be mentioned Hind's '* Introduction to 
Logic,** and Hill's '' Artis LogicsB Budimenta." Dr. Whately's excel- 
lent treatise, however, experienced severe strictures in the critioal 
examinations of Q. C. Lewis, Bentham's New Outline of Logic, and 
in one of Sir W. Hamilton's essays. * Dr. Whately's Elementk 

ai^ared in 1825. > *' Logic is enlarely conversant about language.'* 
** It is the art of employing language properly for the purposes of 
Boning." 
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and when its highest reaults were to be found in the victories 
of the sophist. It is evident such a statement must be 
received with caation. Had Dr. Whately confined his re- 
marks to those who confounded metaphysical discussions, 
mnemonic aids, and educational suggestions, with the science 
of inference, lus censures would nave been as applicable as 
thejr are forcible ; but to strike at those who claim for logic 
the analysis of all the methods of inference which reason 
employs in the investigation of truth, and limit the science 
to that part of it whioi the deductive syllogism involves, is 
arresting generalisation in logic at a stage when it was mani^ 
festly impossible that it could be otherwise than imperfect. 
Even the a priori forms of the logical faculty cannot oe cor- 
rectly analysed without a distinct reference to the tangible 
&ct8 about which they are employed^, and when Aristotle 
wrote, physical science was a blank, and law and theology 
were unborn. 

An attempt has been made to suppl]^ a logic embodying 
the leading torms of inference pursued in the chief depart- 
ments of science by John Stewart Mill, whose treatise is, 
perhaps, the only one which presents an adequate concep- 
tion of the science^. Were it not for the ultra- nominahst 
theories of the author, and his disposition to regard material 
otjects as the only things to which real inference can be 
ii^plied^, his work, we doubt not, would have been one of 
im most perfect expositions that logic, as the science of 
inference, could have received at the present day. He sees 
distizfctly through his subject, exhibits compact and con- 
seeHtive thought in harmonising its various details, and 
withdraws the mind from too much attention to empty 
fiwmulas and trifling distinctions, which is the bane of the 
mripatetic logic, and fixes it on the realities of nature. 
in. eocpoimding the theory of induction, which he makes the 

1 In proof, we refer the reader to Aristotle's Theory of Induction. 
* We regret, in addition, he should have referred his readers to 
scholastic logicians for an exposition of the laws of the Syllogism, and 
tdftn np much yaluable space with Mvolous metaphysical disputes 
with WheweU in which his arguments only go to prove that he is on 
te wrong side. ' Mill wiU not admit there is such a thing as in- 
faence in Law and Theology, but only interpretation. 
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basis of inference, ratiocination being, in bis yiew, a de^ 
pendent and subsidiary process, be takes tbe laws of the 
material world as a sort of middle term by wbicb tbe metbods 
pursued in all tbe sciences may be presented even to the 
uninitiated in a general and perspicuous form, and considers 
tbese laws under «very point of view in wbicb tbey are 
capable of shedding new bght upon tbe processes of science. 
Tbe result is a masterly analysis of tbe logic of tbe physical 
sciences in tbe spirit of Lord Bacon, whose chief merit it 
was to commence tbe undertaking. In supplying tbe very 
gap wbicb Bacon pointed out, Mr. Mill's ti^atise has placed 
logic on its legitimate foundations, and constitutes an era in 
the science destined to be of paramount influence over future 
times. 

Tbe newest phase, however, wbicb logic has assumed in 
tbe present century is that which arises from a thorough.* 
going quantification of the predicate, which Sir W. Hamilton 
ventures to think will remove many cumbrous forms that 
now clog the peripatectic development of the abstract law of 
reasoning, and both simplify ftna extend its general results. 
Though this distinguished metaphysician has not yet com- 
municated his views to the public, a general outline of them 
has appeared from tbe pen of Spencer Baynes, in tbe shape 
of a prize essay, wbicb Sir William Hamilton, who proposed 
tbe subject to his pupils, has endorsed with bis sanction. 
We are imable, however, to see, from Mr. Baynes's state* 
ment of bis views, that the proposed alterations will effect 
any improvement in this branch of the science, so far as 
practical utility is concerned, however serviceable such 
emendations may be in simplifying the abstract statement of 
the laws of tboueht. Our reasons will be found in the parts 
of the treatise which the complete quantification of tbe pre- 
dicate would modify, where Sir W. Hamilton's opinions are 
noticed in detail. De Morgan's treatise, whicn deserves 
honourable mention for its list of privative judgments^, em- 
bodies, we believe, most of Sir W. Hamilton's views on pure 
logic, but the mathematical mnemonics which run through 

» De Morgan'8 Formal Logic, p. 61. Leibnitz (Op. xx. p. 98. Erd- 
man's ed.) bad started, but did not continue the subject. 



THE NEW AITALYTIO. 29 

the whole of it, will ever tend to render it a sealed book to 
those not over enthusiastic about algebraic symbolism. 
Mr. Thompson's " Laws of Thought" is avowedly written to 
introduce the alterations proposed by a complete quantifica- 
tion of the predicate in a popular treatise on logic. But 
the author by no means adopts the entire doctrines of the 
illustrious Edinburgh professor ; he ventures to think that 
many of the new syllogistic moods in his system are useless 
and nugatory. To a clear exposition of pure logic, Thomp- 
son subjoins an analysis of the scientific processes which con- 
stitute the mixed branch of the science, but in too isolated a 
manner. The work is lucidly written, and forms an in- 
valuable accession to the literature of logic^. 

Notwithstanding the success of these efforts, the age has 
not been without impugners of the peripatectic system, who 
with Brown and Locke would tear it up root and oranch, and 
hardly leave a single vestige of it in the science of inference^. 
Though their objections are strikingly stated, we meet with 
nothing of a very novel character in their works, nor do we 
think me reasons adduced at all likely to shake the empire 
of the Stagyrite, so long as that is confined to its smct 
domain^. 

1 Outlines of the necessary Laws of Thought, by the Eev. William 
Thompson, first published in 1822, but has smce gone through two 
editions. We would refer the reader to this book for a lucid exposition 
of the bearings of nominalism and realism. ' B. H. Smart's Oatlines 
of Sematologj, and Mr. Samuel Bailey's Theory of Heasoning. 
' In tbls introduction we have been compelled to omit even the 
mention of many excellent treatises, such as Moberly's, Professor 
Newman's Lectures on Logic, and Wesley's cleyer little compendium, 
*• Hie Art of the Syllogism," owing to the narrow limits to which our 
space has necessarily confined us. 



LOGIC. 



BOOK I.— OF TEBMS. 



BOOK I. 



or TEBHS. — FBOBMITJM. 



All reasoning is founded upon judgments, and these can 
only be employed about the mind's conceptions of things, 
which enunciated in language are called terms. Henoe 
logic, at the outset, concerns itself with the formation of, 
and verbal expression of, conceptions, so far as these opera- 
tions concur to the deduction of correct inference. This 
limit, we conceive, may be as easily drawn as that which 
marks the boundaries of any other science in the group of 
those which have language as a subject-matter in common. 
K it is obvious that grammar has to deal with terms only as 
they concern correct speaking, and rhetoric only as the em- 
ployment of them is calculated to excite certain emotions, it 
is no less obvious that in logic we must restrict ourselves to 
that view of them which concerns the operations of the mind 
in correct reasoning, and the part they play in the process. To 
attain this object two things are maiurestly requisite. First, 
to trace the results of the different processes of thought to 
which objects must be subjected, before their relations of 
agreement or disagreement to each other can be adequately 
ascertained ; the second, to examine the process by which 
notions andaisnis become the representatives of these obiects, 
with a view to discover how far^ and under what sense, the 
abstractions and names with which they are clothed may be 
relied upon as a correct designation of the properties which 
they imply. These two heads cover the entire ground of the 
Aristotelian and Baconian analysis of terms, and will, if fully 
developed, exhaust the subject. The first is intended to ex- 
plain all that relates to conceptions with regard to their form, 
while the second will comprise everything which has reference 
to their matter. The prior member of the division naturally 
resolves itself into material and formal relation, the first of 
which will form the opening chapter. 
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CHAPTEE I. 

MATSBIAL HELATION OE TEBMS TO EAGH OTHSB. 

§ 1. — Conditions of Conception — Substance — Attribute. 

It is clear that the mind can form no distinct conception 
of an object without ascribing to it some property, or with- 
out receiving an impression of its existence in some mode or 
manner. The object which is thus supposed to exist by 
itself is denominated substance; the properiby assigned to it is 
called its attribute. Thus, in the proposition that stone is 
flinty, we assign the mode or attribute of flintiness to the 
substance — stone ; and not un&equently condense both into 
one expression — as a flinty stone. 

The names of objects were denominated by the schoolmen 
Bubstantive or absolute. The names which represent things 
as modified — ^for example, round, hard, just, prudent — as con- 
notatives, from the Latin word con/notare (to mark along 
with), because, while they point out distinctly the mode, they 
also denote the subject in which it inheres. This designa- 
tion is of great use in keeping in view the distinction be- 
tween the names which simply denote objects, without any 
reference to their attributes, such as proper names and those 
which imply along with them, denotation or marking out of 
the object, the attributes with which it is invested. 

AH attributes are either adjectives or substantives, gene- 
nliaed from them, aa haman or hiummitv; corporeib, cor- 
porealitjr; rational: rationality.; and necesLily UFrela- 
tion to some substance of which they are the mode. This 
lelation may be either essential or accidental — that is, con- 
tingent. An essential attribute enters so far into our idea 
of the substance to which it refers, that we cannot conceive 
it to exist without incorporation with it. In this manner 
rotundity is essential to a circle, rationality to man, and four- 
sidedness to a square ; siQce these notions invest them with 
the properties that coBstitate their being. A. donci^say^sD^ 
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attribute may, on the other hand, as the term imports, exist 
apart &om the substance to which it implies relation. Se- 
cause many men are found black, it cannot be inferred that 
any particular colour enters into our conception of hiunanily^. 

§ 2. — Abstract and Concrsta Chnnotatwe and NbthOonnth 

tative Terms. 

When the mind embodies the attribute in a subject, the 
notion thus definitely limited is called concrete ; when it 
views the attribute in a substantive form, apart from the 
object, the term is called abstract. Thus, when the property 
of wisdom is considered with reference to man, we get the 
concrete " sage ;" but if we generalise the term wise, and 
view it without reference to the object it denotes, we obtain 
its abstract " wisdom^." All general names, however, sinee 
the time of Locke, have been denominated abstract, and 
common usage has conventionalised the expression ; but the 
term was employed by the schoolmen solely to designate 
that large section of words which substantise attributes, and 
to that sense it ought to be restricted. Hence, as abstract 
terms generally refer to one special property, as whiteness, 
rotundity, or smoothness, they are designated non-connoia* 
tive, since they do not imply any object beyond it. 

Substances may be said to be singular when the mind 
employs itself about any one definitely, as this tree, that 

1 The distinction between mode and substance is not, as the Fort 
Boyal Logic asserts, that the true mode cannot be conceived apart fhmi 
its relationship with the substance which it implies, while the flobfltaaee 
can; for when that relation is essential, the substance can no moiebe 
conceived without it than the attribute. Tlie clear distinction between 
attribute and substance is fundamental to correct reasoning; but it 
appears to us to lie in the discrimination of one property from a 
congeries of properties, the former of which always finds ezpressiQiB 
in an adjective form, or as a substantive generalised firom aa a^jectivei 
3 Hence abstract words generally are not capable of being pluraliaed^ 
while all concrete are. A principle which led the Greeks to adopt the 
very elegant contrivance of using the same word to denote the general 
idea, while they marked the abstract or concrete character it bore 1^ 
a simple alteration of the number; the plural of an abstract nmur 
being used for the singular of a concrete. For instance, rexvrf im'A» 
abstract term for art; rf^Ku the concrete designatioa of tha^ piv* 
^teteeMrasefoftheact. Sea iBtoh. Jkgtou 24a« 
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hcrase, or wiien the thing acinuily: exiating stands apart hy 
itBel^ as the cit^ of Londion, the imiyeroity of Durham. 
Tbcy are denominated general or eommoa when they asa 
TOwed in connexion with the class to which they belong, as 
tree^ city, university, &c. It may be necessary to distin^iish 
general from collective terms. The former can be predi^ 
cated of each indiyidual of a multitude ; a colleetiye nam« 
cannot be predicated of each separately, but only of all taken 
together. Thus, KeUerman's diyision of infantrr could not 
be predicated of every individual who composed it, but only 
of tke collective body. Such a term i» considered as a sing^ 
collective name ; but if we menidcm a division of in&ntxTV 
without reference to any special one, the name mvasib. be con* 
sidored as general and collective. 

AH concrete general terms are connotative. The word 
mao^ for instance, denotes an indefinite number of in^ 
viduaiB, of whom taken as a class it is the name, bot it is 
applied to them because they possess oortain attributes: mm 
anuml life, corporeity, rationality, and a certain external 
finnn which i& called human. Every existing being which 
peflsessed these attributes would be called a man ; but none 
could be so denominated that wanted any of these qualities. 
1£ aiace of animals were discovered like Swift's Houyhnbrns, 
possessing reason equal to human beings, but invested with 
aaother corporeal form, some other name than that of man 
would be required for their denotation. On the other hand, 
moai) singular names aoe non-connotative, since they denote 
thie indivuiual objects to which they are applied, without im- 
pljXBg any attribute in connexion witii them. For examfde.: 
when we call a boy " Edward," or name a girl ^' Clotilda," it 
is; simply to enable these individuals to be £stinguished &am 
thflir land without awakening in< the mind; any impressions 
eaneermng'thflir attnimtes; 

§ 3. — Belative and AhsolutSy Positive and Negative Terms, 

When the mind considers any object as connected in any 
way with another, the term in which it is expressed is called 
relative. Such are father, son, ruler, subject, cause, effect, 
and those various degrees of comparison by which subjects 

P2 
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are contrasted together : as like, unlike ; longer, shorter, Ac. 
Absolute terms are those which express the object inde- 
pendent of such relation : as man, house, animal. When 
two objects which are pairs are viewed in reference to the 
relation they hold to each other, the terms in which thej 
are expressed are denominated correlative. Thus : though a 
king IS the ruler of men, king and man are not correlative, 
but king and subject are. 

When the mind attributes any definite property to a sub- 
ject, the mode so assigned is termed positive: as, a man 
reasoning. K the term denote that such a quality mi£^ht be 
conceived to exist in the subject, but does not, the attrioute is 
called privative : as dumbness, a man who is silent, a blind 
child. K the mode is inconsistent with the subject of which 
it is predicated, it is then called negative : as a dumb picture, 
a lifeless statue. We may notice, however, that attributes 
are often positive in form, while they are negative in reality. 
Thus: the words idle or sober, though positive in form, 
merely connote the absence of activity and drunkenness. 
Some terms, on the other hand, conceal a positive attribute 
under a negative form : as truthlessness does not express the 
mere absence of truth, but the positive attribute of lying. 

Notions are said to be contradictory when they completely 
exhaust all nameable things : as animate and inanimate, cor- 
poreal and incorporeal, organised and unorganised ; for it is 
impossible that one or other should not belong te every 
object; as there is nothing that can be both, so there is 
nothing that can be neither. On the other hand, contrary 
notions are those which cannot be predicated of the same 
subject at the same time, though there are many subjects te 
which they do not apply at all, and others te which they are 
applicable at different times. . Nothing can be at once dis- 
creet and imprudent; but a man may be so at different 
-epochs of his life, while a tree can never be deemed either. 
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CHAPTEE n. 

l^BMAL BBLATIOir OF TEBHS TO BAOH OTHEB. 

§ 1. — Generalisation and Ahstraciian. 

The prrndpal act by wMch the mind arrives at theyarioiui 
conceptions we have enumerated, is abstraction. Bj this 
facnlly we can divide substance into its logical parts, viz., 
subject and attributes, and restrict our attention to any 
demiite mode, apart from the subject in which it is supposed 
to inhere. Tbia is clearly evinced by geometricians, wno in 
treating their science do not, as is the vulgar opinion, sup- 

Sose that there are lines without breadth, or surfaces without 
epth, but simply that they are able to consider length apart 
from breadth, which is even competent to the peasant when 
he measures the distance from one town to another. 

It is obvious that by the same faculty we can detach our 
mind from the accidental properties of a subject, and consider 
its essential attributes ^one. As in the case of a human 
being, we may withdraw oiur thoughts from his individual 
pecidiarities, as height, complexion, colour of hair, &c^ 
and attend solely to those qualities which enter into the 
essentiality of his being, as a particular form of corporeity 
endued with reason and animal life. In the same manner, 
when we draw a triangle on paper we are able by an 
instantaaeous process of thought to withdraw our attention 
from the place where it is, and the other accidents which 
determine it, and consider the diagram as a figure bounded 
by three right lines. We thus obtain a conception which 
applies to all triangles indiscriminately; as in the former 
example, we obtained a conception which included under it 
all members of the human family. By fixing the results of 
these processes of thought in permanent language, as man, 
triangle, animal, we obtain the terms we have already de- 
signated common from being applicable to all the indivi- 
duals included under them alike, and which are sometimes 
called predicables, because they can be predicated of each 
aSxm&uyefy, 
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§ 2. — Genus and Species, 

By tills process of generalisation the mind is enabled to 
dilate or contract its view of olivets to an extent only limited 
by the boundaries of human intelligence. We may, by ab- 
stracting from or -adding to any conception mthin the range 
of actusd existence, proceed through the varied scale of being 
till we reach the highest or lowest link it opens out to 
fis. Thus, by observing a particular horse, Bucephalus, 
glazing with others in tiie same field, and abstraeting thees- 
amitial qualities of the group from those which are merely 
accidental, as colour, size, age, &c., we get the commui 
action of horse. If again we contrast the notion of hoane 
with cow, wolf, tigress, we observe that they have one 
^operty in common — ^viz., that of suckling their yovag, 
ana abstracting this from the other quahties in wiiidi 
they differ, we form the wider conception of mammalia. Car- 
rying the process still further, we may compare the nam- 
malia with birds, fishes, insects, and warms, whence per- 
ceiving that all these, however different, agree in connoting 
corporeal life and^ensation, we arrive at the wider conception 
animal, which embraces all material living things. In tiie 
same manner animal may be considered in relation to laaiUf- 
mate objects, when the abstraction of life and sensation wall 
leave us the residuum of corporeal substance common to 
both. Another «tep will lead us to the most general ccm- 
ception the mind is capable of forming — ^viz., that of heimg 
as synonymous with stAstance, i, e. a substratum in whid^ 
certain properties inhere. The mind, in its view of objects, 
ranges witn equal freedom through the descending and 
upward series, and by bringing any two notions into the 
scale can ascertain their definite relation to each crfdier. 
Thus the notion animal connotes distinct qualities, in which 
mammalia and insects equally participate ; it can, therefore, 
be predicated of both ; but mammalia and insects, thougk 
included in one compact term, designate different attribi^es 
in the kinds which they represent, and on that account reci- 
procally exclude each other. 

When a notion is considered as included in one move 
general it is called a species, and the containing term in oon- 
nexion with it is denominated genu^. Thus Mi^ and mmi 
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mte eontaizied in tlie notion of sabstance ; as rliinoeeE08:«iid 

.fili^hant in that of jniBial. They aie, therefore, ^>ecieB of 

nrhich siibstanee And . ^nimaL are mer genera. Things whidh 

^are species to cue genns may .be jrefmeotiyely gmms and 

^species when yievKed.in xelation to eaon other. Thus onan 

md animal are tq^eciss with re&renee io ^substanoe; but 

jmimal is tihe gemns .i^f joian, who in torn .is ^a i^eeies of 

minal. SpecieB, Weyer.of the »me genas which mutua% 

fizdlnde each other are idenominated co-ordinate specMs : as 

mammalia and insects are the co-ordinate species of animaL. 

In like manner the same notion may be a genus when ^som- 

\pared with the things to which it extends, and a species 

•tiiien compared to another term which is more general. 

Bins body, which is a genus in respect of organised and 

rjmorganised things, is a species in relation to substance ; and 

qwdrilateial, which is a genus with reference to parallelogram 

ioMLjtn^adnm, is. a species in relation to figure. Such terms 

JUi>are respectively genus and species, according to the light 

in which they *ai3e idewed, are called subaltern genera or 

-qpedes. There are, however, species which cannot become 

geii0ra,as circle includes only individual circles which are all 

of the same species. These are termed infirma species^ of 

which there are many kinds. But there can only be one 

.'alxKd.ate genus — summum ^^nu^, which is not a species; 

wluether we choose to call it being or substance, is a pdnt 

&ap metaphysical xather than for logical discrimination. 

§ 3. — Differentia, Property , and Accident, 

^But, besides genera and species, which being the lesults 
.txf i:he general ideas that represent their objects to nsiiaa 
itirings or modes of things denoted by substantives, there 
.flee a class of notions formed by the abstracting power of the 
mind that have reference to objects as things modified, and 
,mee generally expressed by adjective or connotative terms : 
tiiese, when compared with the substances to wJiich they re- 
late, will fall under the head of difference, pr(^erty, or acci- 
jdeat. 

Whan we divide a genus into its species, as animal iz^ 
iiarae, bird, or man, &c., we have regard to some essential 
attribute^ wlinch not oulj distinguish, iibem &om ^St^soL tXR^« 
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men genus, but separate them from each other. Witiioat 
such attribute, it is evident the species would be confounded 
with the genus, and with each other. Eor example, body 
and mind are two species of substance ; but we are oiSj lea 
to conceiye them such because body, though included in 8iib> 
stance, is distinguished from it by an attribute which sub- 
stance does not connote, viz., that of extension, and mind 
by that of thought : which attributes in turn serre to 
separate the species from each other. Now such essential 
attribute, whatever it be that leads us to discriminate the 
species from the genus, is called, as the sense implies, its dif- 
ference — Whence, nie genus with its difference makes up our 
idea of species. Thus metal-wire, endued with polarity, can- 
stitutes a magnet, so that the species includes all the attri* 
butes of the genus, just as the genus includes all the subjects 
of the species. Or, to take a plainer instance, man is a 
responsible animal ; the term animal (genus) includes every 
kind of organised being endowed with sensation, among 
which man finds a place ; while the term man (species) in- 
cludes all the qualities of free-will and reason, combined iri& 
material agency, in which the attributes of the genus, viz., 
org[anised and percipient sensation, necessarily are com- 
prised^. 

The species, however, may be distinguished from the genus 
by other essential attributes besides that which constitutes 
the difference, and which, as the difference is generally the 
leading quality, is often implied in, or dependent upon, it. 
Thus extension is the differentia of matter, but in examin- 
ing the nature of extension we find it connotes divisibility. 
Hence we call this quality a property of matter. Occa- 
sionally, however, a property may be something distinct from 
the differentia that is not implied in it, as it is an essential 
quality of a triangle that its three angles be equal te two 
right angles ; but this property is not implied in the dif- 
ferentia which distinguishes a triangle from other figures, 
viz., three straight lines which enclose a space. Hence pro- 

1 Difference does not occupy a distinct place among the predicables 
of Aristotle, though it may be inferred fiom his category. See Organ. 
Top. ch. iy. The division of predicables in the text was ftrst fiiJUly 
drawn out from his Topics, by Porphyry. 
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r may be taken to be such essential attribute of the 
es as is not employed for its differentia, 
ice the difference and property of a species must be 
itial to our conception of any of the indiriduals included 
r its class, it is evident that their universality must be 
tensive with it. They are, therefore, creations which 
ad as much upon the mind's generalising &culiy, as 
ra and species, and are not improperly included with them 
18 same category. It should, however, be observed, 
be mind is generally led to adopt that attribute as 
lifferentia which is most important to the end it has in 
, that which may constitute the property of a species 
one may form its differentia with another. Thus, in 
[ science, the polarity of the magnet is the quality which 
d be viewed as the differentia, while by those who 
ay magnets for more expeditiously picking up bits of 
this might be regarded as a property, but the attracting 
ir of the magnet would constitute the differentia, 
ly quality that does not enter inte our conception of the 
Lce of a species, but may be absent or present, that 
es continuing the same, is called an accident of the 
es. Thus a man may be walking, or he may be a Ma- 
netan. Of these two examples tae former is called a 
rable accident, because it may be separated from the Mt- 
ual; and the latter inseparable, for a contrary reason. 
y accident, however, must be separable fipom the species, 
rwise it would be a property. 

is very important here to observe, that no term can be 
rmined to belong to any of these five universal predi- 
« unless it be specified of what it is to be predicated, 
example, the term " red" would be considered a species 
regard to colour; a genus, in relation te the terms 
ik," " scarlet," &c. It might be regarded as the dtf" 
\tia of "red rose," as a property of "blood," and as an 
^ent of " a house." Thus the power of resisting oxidi- 
n is an accident in reference to the term metal, but it is 
)perty of gold and several other metals ; and hence we 
infer that, in aU cases, the differences or properties of 
lower species wiU be accidents in reference to the higher 
in which they are comprised. 
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§ 4. — JEsrtension and Jhtention. 

Sij flxaTniTiiTig tlie relations which genus and species bear to 
eadi other, and the different natures of the wholes bj which 
one. is said to be included in the other, we shall distinguish 
a verj important law of abstraction. It is OYident we 
isannot detach any properties from a notion without extend- 
ing the list of objects to which it is applied. Thua^ifwB 
abstract from a rose those peculiar properties which consti- 
.tute its essence, and attend solely to those which.it connotBB 
as a plant, we extend its application, before limited to 
flowers with red petals, to the oak, fir, lichen, geranium,: and 
A countless variefy of others. This view of a conception, re- 
stricted solely to the number of objects it denotes, is called 
its extension. But, in proportion as we extend the applica- 
tion of a notion to denote a greater number of objects, tiie 
notion must necessarily comprehend fewer properties ; jba in 
extending rose to plant we dropped petals, leaves, stamina^ 
and pist^, for vegetable growth, the only property we.£an 
assign to plant. But as we narrow the aphere of a notiQii 
the qualities which it comprehends proportionably increase. 
As in restricting the term body to animal, we are obliged to 
endue it with the qualities of life and sensation ; and if we 
still further narrow it to man, we must comprehend jeaasn 
in the list. This view of a conception in relation to tbe 
properties it connotes is called its eomprehension. 

Hence the ccnnprehension of a notion is always in. the in- 
verse ratio of its extension ; the maximum of the one beiQg 
necessarily the minimum of the other. This arises .fiom the 
different nature of the counter wholes which these quantities 
represent, the one comprising an assemblage of attributes, 
the other of objects ; the one a concrete, the other an abstract 
whole. Thus m the individual when the greatest number jof 
attributes is united, comprehension is at its maximum, and 
extension at its TniTiimnTn ; while in the most abstract notion 
the mind can form, viz., that of being, extension is at its 
maximum, and comprehension necessarily at its minimuDiiy 
since it only eonnotes the siogle attribute of existence^. 

* Bayne's tranalation of the Fort fiqyal Logic, 2nd ed. note 17. 
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§ 5. — Katwre and Bules of Logical DiiMon, 

Wliien we ezmmerate all the co-ordinate species included 
in a general term, or, in other words, when we state in fiill 
an tlie objects which such term denotes, we are said to sub- 
ject it to a logical division. Such a process is, in fact, identi- 
cal with the statement of a conception in terms of its ezten- 
aioGa^. 

Dr« Whately, with all deference to such high authority, 
confounds, as it seems to us, the operation of narrowing a 
term to certain attributes, with the statement of the objects 
which are included under it, in calling the process bj which 
we obtain a logical division the reverse of generaiusation'. 
This can hardlj be correct in the majority of cases; for 
in that .process we abstract not objects, but attributes of 
otgects. So that the inverted operation would lie in the 
amiaxation of the abstracted attributes; that is in the 
narrowing a term to a smaller circle of objects, bv in- 
creaaing its definitive j^roperties. We need hardly say that 
aoeh an operation is widely distinct from enumerating the 
levaral kinds of objects denoted by a common term, which is 
the 2uain branch of logical division. Thus, body may be di- 
vided into stone, plant, brute, man, and other things, which 
form its co-ordinate species. In the same manner organised 
flohatance may be divided into plant, brute, and man, which 
an containe/under ito extension as subje<^t parte 

This mode of division is regulated by rules. The first is, 
tiiat it be complete ; or in other words, that all the parts, or 
members, must be exactly equal to the thing divided ; as even 
md odd comprehend the whole extent of the term number, 
iliere being no number which is not included under one of 
iiieBe branches. It is a common error with the schoolmen to 
assume an incomplete for a complete division ; and having 
limited the subject to their own category, to argue as if the 
thnog discussed had no existence beyond it. Tli^ mistakes in 

'^ jAi^ODeeptiioxi, however, is capable of being divided into the^iwli- 
iHi which distinguish its co-ordinate species from each o>tlier. As 
owiy animal is rational or inational, every line is straight or carved, 
s f m J 4BAttaBce is organised or nnoTganised, material or ioEunatanal^ 
&& ' LogJ<^ p, 151, Till ed. 



M BILATIOir 07 TSBM8 TO EACH OTHEB. [B. t 

these cases appear to have arisen from taMiig terms in a contra- 
dictory sense, which were only contrary ; and also from deaUn^ 
with subjects so vague and abstract as to defy human inteUip 
gence to fix them by any exhaustive denotation. Thus, if 
one divided spirit (in its rational sense) into human, angelic, 
and divine, and discussed its properties as if restricted to the 
beings whom those terms denote, his inferences concerning 
them would be open to grave doubt in a philosophical point 
of view, since we have no scientific data to confine the exists 
ence of such a principle to such tripartite sphere. Again, did 
a philosopher divide men into ignorant and learned, or a theo- 
logian into virtuous and vicious, a physician into diseased 
and healthy, the least discerning would immediately perceive 
that, if they dealt with these branches of their subject as in- 
cluding the entire of the human family, a serious error would 
be committed. For there is a certain medium of knowledge 
which removes a man from the rank of the ignorant, thou^ 
it does not place him among the learned ; between virtuous 
and vicious there is a medium state, to which we may apply 
what Tacitus said of Gtilba, '' Magia ea^ra viUa quam cwn vir- 
tteHbus^y For there are many who are exclaaed from vice 
by the same inactivity which prevents them from doing good, 
ioetween diseased and healthy there is the state of conva> 
lescence and of the man ailing, and so with numerous others. 
Bamus, to ensure obedience to this rule, reduced all division 
to a twofold form, which should exhaust the subject at every 
stage of the process. This form did not, as is expressly as- 
serted by Eeid and others^, originate with Eamus, but was 
frequently employed by Aristotle^ and the scholastics, when- 
ever the subject seemed to invite its application. This divi- 
sion proceeds upon the principle, that a term, along with 
its contradictory, comprehends everything. Thus substance 
may be divided into material and immaterial ; material into 
organic and inorganic; organic into percipient and non- 
percipient ; and the repetition of the process, so as to carry 
on the subdivision to the required length, is called by phi- 

1 HiBt. i. 49. 2 See Beid's Analysis of Aristotle, art. Categories. 
It is curious to observe a divine analysing an author whom he seems 
never to have read. ' The Stagyrite, however, condemns the proce- 
dure as useless for scientific discovery. Anal. Post. ii. ch. 5 ; An. Prior, 
j. ch. 31. 
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loBophers dbseiuio infiniH. Though this bifurcate diTision is 
eumDersome, from the vast quantity of subdiyisions to which 
it leads, and also obscure, smce it leaves us entirely in the 
dark with regard to the properties of the most eztensiYe 
member of diyision, there are many cases in which it can be 
turned to account in scientific discovery^. 

The second rule which a logical division ought to obserre 
iSy that the constituent members must exclude one another, 
on the principle of the division which formed the logician's 
point of departure. Thus, if a naturalist were to tkrow 
Hght on the horse tribe by dividing them into Arabic, 
I^ench, English horses, racing horses, waggon horses, 
grey horses, chestnut horses, cab horses, &c., no one would 
nve him credit for any distinct knowledge of his sub- 
ject. Yet, ludicrous as this division may appear, there 
are not wanting instances in which the greatest pnilosophers, 
through losing sight of the mutual exclusion of the dividing 
member on the ground of one unique principle of division, 
have committed follies quite as absurd in the higher walks 
of science. Thus Bacon, without any distinct point of de- 
parture, divides motion into every conceivable kmd that can 
be .presented to the eye^, or even entertained by the mind, 
without any distinct idea of what he is aiming at, save a 
loose. cataloguing of every sort of motion on which a distinct 
name could be fixed. In this way he enters into an elaborate 
detaQ of motions of pressure, motions of coercion, motions of 
liberty, motions of art, motions of union, motions of strife, 
and a dozen other kinds of motions, equally homogeneous, 
which, Uke the above ludicrous division of the horse tribe, 
present no real difference in kind, and are capable of being 
affirmed of the same subject. Some of Aristotle's divisions 
are equally trifling and absurd^ 

Ab any subject may be considered in a variety of ways, it is 

1 Asto what respect, see History of Logic, BamuB, p. 10. * Novum 
Organ, book iL app. 48. His division of methods, in the 6th book of the 
Be Augmentis, not much better. Bacon was endowed with a spirit 
eminently nomenclative, which led him to throw everything he treated 
Into tables; but though he continually reproaches tiie scholastics with 
confoimding the essential differences of things, he never ceases to 
OHnmit the same fault himself. * An instance of illogical divi- 
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neoessairy to trnderstand tbe object we have in Tiew ingntjwti 
ing it to a diyision, and allow' that to be onr gmde tbrongOMlL 
Thus horses would be divided bj an agriculturist acoordiiif 
to their uses ; by a naturalist, with referenoe to their tribal; 
but these two principles could not be introduced in tha 
same division without giving rise to confusion, by rumniiir 
the dividing members into one another, and defiBaidng' ibe 
object of logical division altogether. In like nuumerthae 
division of a library could not be undertaken without B&vm 
precise notion of the principle of the arrangement. If 
books are to be divided accor(ung to their sizes, we undop* 
stand that folios will comprise one section of the sobjeot, 
and quartos and duodecimos two others. If the matter of 
which they treat is to form the basis of the arrangement^ all 
know that history, ficfcion, theology, aild the leading brandws 
of science, will form the prominent members of the divisiflL. 
But should the language in which they are written be: Ao 
CTaund of the diviaon, the dividing members are BtiU mow 
obvious. 

It is not necessary that the diriding members ab8obite]|r 
exclude each other, but only in the point of view upon wiuflo 
the diyision is framed. Thus writers of fiction may be divided 
into poets, dramatists, and novelists; but. the membera of 
sudi division, though, mutually exclusive, as fiur as the J * 



sion— quite as flagrant as either of those just given-— was ftimislnd 
by Watt, in that very part of his Logic written to guard his readsfi 
against it: ** Furnish yourself," said he, '* with a rich variety of ideas; 
acquaint yourselves with things ancient and modem; things naiaralt 
cwii, and religious; things domestic- and national; things 0/ your naihfi 
land and foreign, countries; things prasmtj past, and jHure; and above 
all, be well acquainted wih God and yoursshes; learn animal natmre 
and the workings of your own spirits,** To which he adjoins the very 
sapient remark, that so complete an acquaintance with things in 
general will be of rery great advantage. To the success of Waifs 
Logic, which is one of the most widely circulated books on the science 
in the English language, may be ascribed much of the prevalent con- 
fusion about logic. It lis u bad compound of the worst parts of Locke 
with the worst parts of Amauld. Watt seems to have taken the chap- 
ters on the Hiunan Understanding and the Port Royal Logic as ttey 
came to hand, and stitched them together, without caring how tlui 
apocryphal d priori principles consorted witii the crude experimsntal 
notions, so as he made a book out of them. Thie elder Degeran^ sett 
down this- work as the text-book at Oxford. 
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of imaginatife mating «ie concerned, which is the prinemle 
of the diTision, does not implj that some poeta may notoe 
norelialay or some dramatists writers of romanoes. 

The reader will observe that division, in a logical sesae^ 
has a far different signification to the separation of the cani»> 
panent parts of a thmg whick is its natural meaning. We 
divide a flower into leaves, stamens, and petals, each of whish 
is much less than the whole ; but in the metaphorical sense 
of the word which logic implies, each member of the division 
is in reality greater* than the whole, for we cannot assign to 
the genns flower its constituent species — ^rose, geranium^ 
tulip, &c.,. without expressing, in addition to the general 
notion of the t^nn, the peculiar difierences which separates 
one species fix)m the other. 

§ 6. — Saan^Us qfDivUian, The CategorieB and FreHeMet. 

The most complete examples of logical division are fur- 
nished by AristoUe, in his enumeration of everything that 
can be made the subject or the predicate of a proposition, 
and of all the posnble relations which the subject and pre* 
dicate can have to each other. The former class are de- 
nominated categories or predicaments, and muster eyery 
object of human apprehension imder ten heads ; so that, aa 
every soldier belongs to some company, and every company 
to some regiment, in like manner all the notions that enter 
inta the human mind have their place in one or other of 
these categories, and by proper subdivision may be drawn up 
in rank and file, and passed under review^. 

Substance 0). CMattei^ «. quantity (a> 

AhBoliite. iForm-i.e.qility(S):'^ 

'Action (5). 

Suffering (6). 

Where (7). 

When (8). 

Postnre (9). 

^Habit (10). 

We have given Sir W. Hamilton's distributions of the prediea- 
mants, as the most per&ct that can be selected. See biB edition of 
Beid's Works, p. 687. A humorous illustration of the categories is 
given by Cornelius to his pupil, Martlnus Scriblerus. Ck>meliu8 was 
fi)roed to give Martin sensible images: thiiacaUing.up the ooa dim a n ^ 



Being. 



Moda-of sab* 
stanee. 



Belative(4). 
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This diyision, commonly known hj tbe name of the five 
predicables, expresses every conceivable relation of subor- 
dination or co-ordination to which the forms of inference 
necessarily subject these classes of predicaments. So far 
our treatise on terms has hardly consisted of anything else 
than an explication of them, as the following summary will 

show: 

Every predicable ezpressefl either 

The whole essence of the Or part of its Or something joined to 
subject — t. e. species. essence. its essence. 

Gtenus — difference. 



Property. Accident. 

I I 



Uniyersal, but Peculiar, but Universal and Separable— in- 
not peculiar. not uniyersal. peculiar. separable. 

If, then, the predicaments present us with every intelligible no- 
tion, the predicables reveal all the conceivable modes in which 
these notions can be compared together. The categories deli- 
neate the boundaries which intersect the vast region of human 
knowledge; the predicables state the result of those laws of 
thought which lead to their discrimination. The one pre- 
sents us with aU. the objects cognisable to human intelligence ; 
the other, with aU. the forms which characterise the operations 
of that intelligence in dealing with them. The one reveals 
the compartments under which the phenomena presented by 
nuture may be arranged ; the other, the results of the apph- 
cation of rational principles to the objects they represent. 
By the imion of botn, the whole furniture of the human mind 
is presented to us at one view, and the registry of all nameable 
thmgs in the universe and of the world-embracing mechanism 
of thought brought within the compass of a nutshell. 

he asked him what he had seen at the bear-garden ? The man 
answered he had seen two men fight for a prize: one was a fair man, a 
sergeant in the guards; the other black, a butcher; the sergeant had 
red breeches, the butcher blue; they fought upon a stage about four 
o'clock, and the sergeant wounded the butcher in the leg. Mark (quoth 
Cornelius) how the fellow runs through the predicaments — men (sub- 
stantia), two (quantitas), fair and black (quaUtas), sergeant and 
butcher (relatio), wounded the other (actio et passio), fighting (situs), 
Btage (nii)f two o'clock (quando), blue and red breeches (habitus). 
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CHAPTteB in. 

TSBMS WITH BEGABD TO THIKGS. 

§ l^—'JS'armation ofDuUnet Conceptions a Part ofljogic. 

Thus far our design has been simply to register the dif- 
ferent relations which any two terms assume when their 
agreement or disagreement is to be ascertained ; but for the 
comparison to terminate in a correct result, it is evident that 
the terms themselves must be accurate exponents of the 
properties for which they stand, and not as Bacon says, be 
rashly abstracted from things. Eor instance, suppose it 

2uired to be known if the quality spontaneous may be 
rmed of the motion by which air rises out of water, it is 
necessary that the word spontaneous should imply some 
distinct property, and that tne phenomenon denoted by the 
aqueous iDotion of air should be completely understood^. 
IMs part of the subject, viz., the obtaming clear conce^ 
tions of the terms which are brought uito contrast, is obvi- 
ously the first step, and the one most decisive in the investi- 
gation of truth. Without it the most perfect accuracy in 
the subsequent processes will but pro{>agate error, so that 
we can only expect to be right by accident*. Yet writers 
on the scholastic logic relegate tins branch of the subject 
from the science as something extraneous to its object, as if 
the operation of abstracting notions from things was not as 
necessary to the establishment of correct conclusions, as a 
knowledge of the relations which such notions can bear to 
each other, and the laws of inference to which they lead. 
The warmth with which this view of the science has been 
maintained, has driven Bacon and his followers into the 
opposite error of depreciating the scholastic rules and nar- 
rowing the entire scope of the science to the formation of 

1 However obviouB the remark may appear, the neglect of it in the 
illustration alluded to, led Aristotle to lose sight of the &ct that air 
was forced to the surface by the pressure of the water beneath, and to 
assert that the motion was the effect of the air seeking to join its own 
element. ' See Bacon's distribution of the great instauration, and 
the preface to the yovum Organum, with note upon the context* 
(Bohn's Scientific lAToraTy,) 

S 
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correct and appropriate conceptions, and the inductive gene- 
ralisations built upon them. We, however, instead of per- 
ceiving any antagonism between the two systems, think 
that they so far coalesce as to form correlative branches of 
the same science. What opposition can ihere be Between 
the operation which abstracts notions from things, and tfaafc 
which establishes the different modes in which such notions 
are contrasted together? The same mental faculty is 
evidently at work in both cases, and though on dilSexent 
ol)ject6, with the same view, viz., the eUciting truth oat of 
the material presented to the judgment. In the first ^ease, 
the mind is employed in fitting notions to objects ; in tiie 
second, in fitting notions to each other. With much mare 
reason might the craft of the stonemason, which is the 
preparation of stones for building, be viewed as sometliing 
directly obstructive to the process of laying stones on each 
other, to which it is a necessary preliminary. In &ct, 
the very subject-matter which each pariy chdme as tibe 
peculiar provmce of their own view of the science, show 
that the ground is common between them. For what is the 
purport of a real definition in the scholastic sense but the 
adaptation of notions to convey the correct properties of 
things ? And what principles does the physicist put into 
requisition in seeking the same object, but those involved 
in the rules of scholastic definition. 

Though the distinct conceptions is undoubtedly a part, 
and no small part, of logic, it has its boundaries, which it 
will be well not to go beyond. In the first place, it is not 
our province to treat of the mechanism of the formation, viz., 
whether objects are directly perceived by the mind, or whe- 
ther they convey impressions thereto by sensible or spiritual 
images, or whether such impressions are only modifications 
of the percipient mind ; nor is it our business to enter into 
the origin of abstract ideas, and consider how far they are 
conceptions of general properties, or generalisations firom 
individual groups, or in what light their existence may be 
considered as restricted to the human mind, or as existing 
in that of the dxnne artificer ; for all these questions involve 
metaphysical theories, concerning which the greatest minds 
have dinered, and are quite extrajieous to logic, which deals 
with principles about whose cogency there cannot be tiie 
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donbt. With that branch of the ionnation of coor 
/e^tuHiB we hare to do, not which treats of the mechanism 
-of our ocmoeptions, bnt of the principles and rules hj which 
ttiifiir (tmstwoBthiness may be ascertoined, as exponents of 
elear and definable objects. Bnt since this view is ao az- 
■.teoasiYe as to embface, in some measure, the entire iisope 
iif logic^, it will be neoessaiy to limit it at this staoe .to 
tiiat part of the process which concerns the mere obtaining 
mst^ials for inference. We shall therefore, at present, con- 
"fine onrseli^B to pointing out the characteristics of distinct 
snd indistinct conceptions ; the leading sources, .including; 
hngnage, from which such marks arise, and how far defim- 
efeion confirms those which are dear, while it disperses vn- 
mUhdd or indistinct connotation. 



»§ 2.—Wha OUm of T€rm8 are liable to 

'And here it is necessary to refer to our distinction between 
tifae denotation and connotation of names as fundamental 
"to t^e subject. It is evident when we point out any special 
'oijject, as this book, that table, we imply — i, e, connote, 
^OD^pecuHar properties proposed by that object, but merely 
-pomt out-rri. «. denote, the thing itself. Hence all singular 
"names, with few exceptions^, or general names used in a 
•nngalar sense, being employed not to convey mformation 
ixmceming the objects they denote, but simply to point them 
out as thmgs towards which the attention is directed, neyer 

> ^flenoTesi correctij remarks that all reasonmg is nothing else than 
.flie.diaperrion of what is confused 4uid indistinct in a term by that 
^portion of it which is defined and clear. Hence, if some limit was not 
mtrodnoed in the exposition of terms, it would absorb the entire field 
of logic The boundary drawn in tiie text is taken from Whatdy 
4kQ0k IL ch. i. note). But Beid <aee his Hist. Arist. Oigan. p. 686, in 
■tiM JBMsnt edition of his works by Sir W. Hamilton) is disposed to 
aUowno place to terms in logic at all, only with a yiew to, and so fleur 
-as IB necessary, to the expltmation of propositions, and these latter 
-again oidy so ftur as is indispensable to the knowledge of the syllogism. 
But this'distiaction, however consonant to a system of formal logic, is 
too wire-drawn for the purposes of practical utility. ' The conno- 

tatiTB individual names alluded to are sun, God, or such as from the 
fbrm of expression lead to the implication of some attribute; as the 
first King of France, or the present Chancellor of the Exchequer; 
yet the' latter names are used generaUy in a slricUy daootative 

;t2 
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fail to attain their object, and can be in no instance the cauii 
of confusion in our judgments. They involve no abstraction 
of vrords from things, no wrapping up of multiform pr<H 
perties in one expression, like individual complex or concreM 
general terms, and, therefore, do not require any elucidatiot 
at the hands of the logician. There is another class of terml 
equally exempt from notice in this place ; viz., those whick 
are abstracted from one branch of the concrete geneid 
terms we have mentioned, as rationality from rational, 
corporeity from corporeal, whiteness from white, because 
they do not generally connote any attribute distinct from 
the abstract name they denote ; or, if they do ia some in* 
stances, it is only as names restricted to an individual sense 
simply by virtue of the process by which the general concrete 
term is formed. It is, therefore, on individual complex and 
general concrete terms alone that the attention of the 
logician must be concentrated, as the central points of con- 
fusion in erroneous judgments, since connoting several pro- 
perties, they are liable to be imperfectly known, and not 
only seen in partial lights, but connected with objects with 
which they can have no relation. Thus iron, one of the 
simplest of this class, conveys a widely different notion of its 
properties to one who has heard of magnetism than to 
another in a contrary predicament. The vulgar who regard 
this metal as incombustible, and the chemist who sees it 
bum with the utmost fury, and who has other reasons for 
regarding it as one of the most combustible bodies in 
nature ; the poet who uses it as an emblem of rigidity, 
and the smith and engineer in whose hands it is plastic 
and moulded like wax into every form; the jailor who 
prizes it as an obstruction, and the electrician who sees 
in it only a channel of open communication, by which that 
most impassable of all objects, the air, may be traversed by 
his imprisoned fluid, have all imperfect ana some conflicting 
notions of the word^. And so it is with other complex 
terms ; sdme are indefinite, as hard or soft, light or heavy, 
and others so intricate, as life, matter, in8tinct--as to mock 
every attempt of science to unfold their entire connotation. 

1 Sir John Herschel, Discounie on the Study of Nat Fhil, p. 20. 
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§ 8. — Saw Conceptions become Dietinct and Gonfused. 

Though this dass of tenns are, in the generality of in- 
stances, formed for lis, and in no case do we create them 
except in discoyering or combining new truths, it is hardly 
possible for us to attain any clear insight into the causes of 
their distinctness or ambiguity but by analysing their com- 
position, and closely watching their growth in .the mind. To 
commence with some of the simplest examples, it is evident 
that the word man implies an assemblage of properties, which 
ihe mind, through the faculty of abstraction, has first de- 
tached from the accidental qualities of the individual, and 
tiien bound up into a conception which equally represents 
any member of the human family. Each of the properties 
wmch form the aggregate of the conception are known, and 
possess marks which not only discrhnmate it from others, 
out lay open its own nature and constitution. The notion 
man is, therefore, called clear and distinct, since we know aU 
its properties, viz., rationality, corporeity in a certain shape, 
animal life, &c., and can, upon a minute survey, adduce the 
marks by which these properties are so constituted. Take 
another instance, that of matter. This term also implies a 
congeries of properties, some of which are as distinctly ascer- 
tainable as those included in the last example. It is evi- 
dently an extended substance, composed of divisible particles, 
which are constantly undergoing change according to regular 
laws ; but we can scarcely predicate further concerning it 
with safety. It has its accidental as well as its essential 
qualities, and, to a certain extent, these can be pointed out. 
Por example, it must be extended, though this may occur in 
any diversity of form. Colour and shape are alike mdifferent 
to it. It may be animal, vegetable, or mineral ; but it would 
be hazardous to range its gravitating property in the same 
category to call it essentially inert, or deny its incompetency 
to be invested with the attribute of thought. Hence our 
notion concerning its leading properties are iacomplete, and 
to predicate anything of tbem with dogmatic certainty woidd 
only expose us to error. We know, however, sufficient of its 
properties to distinguish it genericaUyfrom mind, and to divide 
it into many subordinate species. The notion is dear since 
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it commiuiicates a distinct conception of its object, but im- 
perfect or inadequate to realise eTerjtbing that it contaiiis. 

It is evident that such examples could be enlarged mtil 
tiiey embraced the entire gradations of deamess and indium 
tuietness in ideas ; and though the boundanes fiuLe by inn 
perceptible degrees into each other, philosophers haare deta- 
mined the classes, which they divide with sufficient pmcuuB 
to assign to them the marks by which they may be- disiaiip 

Sished. On examining, however, any of their, tables, ws 
d only one g e nerat in g principle of the degrees of dnniiiw 
or indistinctness they contain — viz^ the capability of rosoifs *^ 
ing any subject that may present itself into its co DBlitu aBfe 
dements, and decomposing these until the dements of tbaic 
elements can also be resolved, and we arrive at the sinplesfe 
analysis. Thus, the classification of Leibnitz^ whidiiis tik* 
most popular, will tell us that those notions are moat, ok 
scure whose qualities are so impalpable that we cannot- dm^ 
tinguish them from others ; that confused notions, though 
they admit of such clear discrimination, are perfectly inssi* 
lubie with respect to their own nature, while those ideas- can: 
only claim the privilege of being distinct and adequate vrhoaa 
properties can be resolved into olhers whose natures- are 
anown^. Now this is only a more particular way of stating 
the general proposition that notions are dear and appnK 
priate to the objects which they represent in proportiaaasi 
tiiey unfold their specific properties^ 

§ 4f. — JDfyuihle Mode of Revolving (hnoeptiom. 

The general principles which preside over the process is' 
ordinarily pointed out by the source from which our con- 
ceptions arise, there being a wide difference between the 
determination of ideas which refer to sensible objects and' 
those which represent spiritual and abstract ones. Itis evi- 

1 Opera Fhilosophica. Erdman, p. 79. Opera. Omnia Dsteua, iL 
p. i. p. 14. First published in tlie Acta Emditorum, 1681. * If 
the elements into which an idea can be resolved are unlcnown, LellmitB 
terms it inadequate. His dassiflcation will consequentiir' stsad ast 
foUowt:: 

la-Ai--— . J Obscure, 

^*^^^'°^ I Clear. Confesed, 

Bistinct: Adequate; 

Inadequate. 
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A&Dt that, iritb regard to objeeto of sense, tlie neewmcj of 
oar notions wiU depend nmch npon the results of experienoe ; 
«4iile the nature' of those which refer to sabjeeta purely ab* 
Btrsct and spiritnal, must be sought from inferences struck 
out of the primordial elements of the mind. The sources of 
the first are simple facts derived from objects alien to the in- 
tellect, tbreugh the channel of sensation ; those of the second 
are pure cognitions, either intuitive or obtained by formal 
infiBrence, from principles bound up with the nature ai the 
mind itself, and forming part of its constitution. Now, the 
method of obtaining accurate conceptions of material phe- 
nemena is eitfaer bj analysing or dissecting the &cts to 
i^ehr they reHer, and seelnng to educe out of the points of 
lesemblance and difference some determinate notion of their 
eteme n tar y properties ; or by forming such hypothesis as 
appear to suit the circumstances of the case, and then test- 
ing^ its legitimacy by using such verifications as the nattcre of 
tito phenomena admit. The mode of gaining an adequate 
knowledge of the second is, by tracing their growth in the 
mrad and fixing their accordance mm the inttiitive prin- 
eiplev out of which they spring. 

If we confound the principles according to whidi each of 
these two classes of ideas are invested with distinct appro- 
priaite connotative powers, our subsequent judgments are 
eertam to be false m the precise proportion of their accu- 
racy ; or, in other words, we can only expect to esoape from 
the eonsequences of the wrong conceptions we have formed 
by a counter error in contradicting or affirming them of each 
other. Thus, when Aristotle, induced by the abstract per- 
fection of circular motion wae led to assert that all the 
nlaneti» moved in perfect circles, he falsely applied, without 
jookittg at his fects, an ideal conception to account for a cer- 
tain mode of their existence, and could only escape from the 
consequences of this misconception by mistakes in hi» subset 
quent deductions; or when !mcon restricted the snmmum 
io m m m to the subjection of the individual will to that of the 
community^, he applied a principle founded upon experience, 
ta explain an idea which^ being purely native to the mind, 
no fects can reveal to ufl^ and tiius gave rise to a false sys- 
tem of etlucs'. 

t De AiymeBiii^ ft vifc di. Jl ' ne xi!(S&UaAiBaVD^*^ia^* 
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GHie application of abstract principles, whether real or 
supposititious, which cannot be brought to the touchstone of 
facts, to explfun the properties of natural objects, has been 
one of the great sources of all the errors whidtihaye hitherto 
obstructed the progress of physical science. While the 
phlogistic doctrines of Becher and Stahl were assumed to 
account for all the phenomena of chemistry, no attempt was 
made to bring the objects of that science to the test of ex- 
perience, and connect them with number, weight, and 
measure. While the notion that nature abhors a yacuum 
was accepted as a perfect explanation of the rise of water by 
suction, no essay was tried to determine the properties of the 
air ; and while the geometrical conceptions ndsely attributed 
to the circle were deemed sufficient to determine the relation 
of forces in the lever, the principles of mechanics could not 
assume a rational basis. 

Though the contrary error of introducing empirical prin- 
ciples into moral subjects, and of seeking to resolye happi. 
ness, integrity, and similar ideas into me results of mere 
outward experience, is less palpable, it has been at the 
bottom of all the errors connected with false systems of 
ethics, politics, and theology. Hobbes, for instance, when he 
resolyed the idea of natural right into brute force, was neces- 
sarily led to frame a system of goyemment which, if ^racti- 
cally carried out, would have transformed a subject into a 
slaye, and a king into a despot. When Hume, in like manner 
traced all our notions of yirtue and yice to the experience of 
the effects which society feels from their influence, he founded 
a system of ethics on an empirical principle, which completely 
subyerted the moral nature of actions, and made adultery in- 
trinsically as innocent as going to church. Machiayelli 
could not restrict himself exclusiyely to the past in drawing 
out fundamental maxims of political wisdom, yirithout im- 
pugning some of the plainest instincts of iustice ; nor could 
M&omet, or any of the Grecian seers, Srame a system of 
religion to flatter the results of man's sensible experience, 
without introducing depravity into Olympus, and TnaVing its 
denizens the mere roues of pleasure^. It is obvious that 

1 Thus Flato't doctrine of ideas, as an Oxford logician (Mr. Earslake) 
correcUr remarks, is perfectly tme on the side of moral truth, but he 
nniiappuy extended his doctrine to truth at tufgfif and hence aU the 
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the greater part of tbe conceptions to wluch these subjects 
relate being written on the h^art of man, cannot possibhr be 
ultimately based on experience, and to attempt exclusively to 
extract them from the latter source while we leave their true 
fountain unsealed, tends to disenchant man of his high con- 
ceptions, and, even when not practically carried out, to lower 
art, and in a proportionate degree to degrade his being^. 

Conceptions, when so applied to unfold the properties of 
objects which exist in an entirely different sphere, may be 
properly denominated false ; but there is a class which, 
though as fruitful in erroneous judgments as the ones to 
which we have adverted, arises from a superficial examination 
of the properties they would connote. Thus Aristotle, when 
examining the subject of motion, for once drew his attention 
from abstract principles to concentrate it on the facts he 
sought to explain; and perceiving that bodies fell to the 
ground as it were spontaneously, and that flame appeared to 
ascend, and bubbles of air to arise in water by the same 
means, he called such motions natural, as they all seemed to 
arise from a spontaneous movement of each body towards its 
own place, in order to mingle with their kindred element : 
while other motions never occurred without the impress of 
an external force, and when reluctantly set in action always 
manifested a disposition to cease. On comparing these motions 
with each other, he found they also agi^ed in one property 
quite opposite to the former — ^viz., that of motion frim their 
own place ; and denominating the latter violent in contradis- 
tinction to the former, he flattered himself he had rendered 
a complete and satis£EU2tory account of the matter. Now had 
Aristotle only extended his list of motions apparently spon- 
taneous, to include that of the earth and the planets ; or to 
that of a fog rising from a lake when the motion takes place 

empiricists were in arms against him ; while Aristotle's doctrine of 
the experiential origin of every idea was perfecUj true of the physical 
s^ere ; since l^ere is no idea of man in our mind heyond what is ob- 
tained by abstraction and generalisation from external nature. But 
he extended his doctrine to imiversal truth, and denied that goodness or 
virtue was an idea in any other sense than a generalisation from past 
experience, and hence the outcry against him of all who were anxious 
for the immutability of moral truth. i The general methods and 

rules for developing these two classes of conceptions will be given in 
the firarth book* See f AaaijndB aad BjixtiMAtu 
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in acontnoy directdonto what bis theory would indieatr; 
and had be sabmitted bis instaaioesof spontaneous motion: ta 
mimiter examinations, and disoovend that many — liko iife 
babbles of air, for instance^^did not rise of thenr own acoordv 
bnt impelled by the force of l^e stronger element with whiob 
tkefjrwere in contact ; he would also'lunFe disooyered tbatbia 
terms natural and violent only connoted- a superficial: semf* 
blanoe^of agreement, and must therefore be deemed inac- 
curate;. 



§; 5. — Tests qfAecuraie Ooncqptions. 

Bren in the rigid analysis of' phenomena with a view to 
the formation of distinct and adequate conceptions, we may 
fiil to attain our object by relymg too exclusiTely eiifier 
upon sensation or the spontaneous processes of reason. Ikt 
l^e latter case we must cross-examine our consciousness, 
view the objects which it presents us with in every light, 
connect them in gradual sequence with higher trumsj tfBBt 
ttieir accuracy by multiplied and diverging threads of annul- 
ment, and, in all cases where such a procedure is possible, 
verify them by a direct appeal to facts. We must appeal, 
in the former, from sensation in its causes, set one sense 
against the other, and bring their testimony, in all cases 
where it is feasible, to the test of accurate measurements 
and quantitative laws. If we referred, like Lord Bacorf, 
only to sensation as an indication of the presence- of heat, 
we should be greatly deceived, since many of those things 
which excite in our organs, and especially of those of taste, 
a sensation of heat, owe this property to chemical stimu- 
lants, and not at all to their being not. Again, there are a 
number of sensations, which, by a wise fflptangement of Pro- 
vidence, are made to refer their seat of action from the mind 
to the parts of the body where they first occur,, though ttie 
contrarjr is the factw Thus, for instance, the painful sen** 
sation we experience in the hand or the foot, when fire or 
steel Ikceratl^ them, is nothing else than a feeling of aversion 
which the mind conceives at some movement in those parts,- 
oonknonf-to the. natural constitution of the body. The^ooa- 

* Nov.Oic^b^ H. tBbi»£ (aa^ sex ^^^ 
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aqstion of coloiir, as Bomethmg inlierait in an object, like it» 
might;, liardneBs, &., bo tiiat it would.be impossible to see 
^» object apart fixim its odour when nothing intervMies 
betiween theeyes^ and it seems perfectly rational and obyioua 
tnri the evidmoe of yision ; yet we need only expose the 
oofeet in a dark room to the different coloured prismaiac 
rays, to inreat it with any particular colour we pleaae, and 
thus convict sight on its oWn evidence. 

It was mainly to the want of a knowledge of experiment 
as an assistant to the analysis of natural phenomena that the 
ancients failed to obtain that command of clear and appro- 
priate conceptions which have led to the formation or the 
physical sciences, and marked the sueoessive stages of their 
growth. They fJEuled to discover the lawfr of mechanics, 
oecause they had no dear ideas of pressure, resistance, 
momentum, and uniform and accelerating force; but the 
afaaence of such conceptions must be attributed to their 
slight of experiment, or their neglect to trace the principles 
of equilibrium and motion, by producing those phenomena 
under circumstances of sufficient variety to reveal their laws. 
In like manner the tardy development of optics, electricity, 
magnetism, mineralogy, and the higher generalisations of 
chemistry, may be ascribed to the absence of any concep- 
tion of polarity, men contenting themselves with expressing 
wonder at what they deemed capricious freaks of ^Nature's 
workmanship, instead of ransacking her laboratory with a 
view to discover kindred phenomena, and to bind them up 
wu one conception, which should connote their peculiar pro- 
perties, and serve as a new kind of intellectual sense in 
leading to more wonderful discoveries. 

It may, however, be observed, that it is not essential to 
tibye deainess- of a conception that we should know aU the 
pioperties of the things we class together. That would be, 
as Stuart Mill correctly observes, to have our conceptions of 
the class complete as well as dear. It is sufficient if we 
never use a coneeption without having ascertained what 
attributes it is intended to connote, and in virtue of what 
properties its component parts are bound together. For 
the rest, if we never strain a conception to mean more than 
our knowledge of the properties which it connotes implies, 
or introduce it iBto^a^apheeeioreign to ita. tt g ^l kafcK H i ^ '^ if we 
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reject all those which are too vague and indefinite to admit 
of determinate extension and intension, and endeavour by a 
strict analysis, pursued in the spirit we have pointed out, to 
invest those which only are distmct enough to bear a logical 
determination with a distinct connotative character^, our 
progress may be slow, but the ends of logic will be gained, 
in securing the preliminary operations of reasoning fix)m 
error. 

CHAPTEE IV. 

CONCEPTIONS IS BELATION TO SIGNS. 

§ 1. — Use of Language in Loffic. 

Thottgh our ideas are mainly acquired though the medium 
of sensation and reflection, we should find ourselves at a loss 
to preserve the more general and complex ones in a perma- 
nent form, or to convey them to others, without assigning to 
each a peculiar mark or name by which it might be distin- 
guished. With regard, indeed, to individual objects which 
nave no connotative meaning, or those whose properties are 
bound up with sensible objects, and depend on no abstract- 
ing faculty for their formation, verbal signs would be hardly 
necessary to this end, inasmuch as the appearance of the 
objects themselves would awaken their respective ideas in 
the mind; yet even in these instances, which comprise a 
very small class of the conceptions employed in ordinary 
language, a sign is imperatively necessary to recal the idea, 
in the absence of its object to the mind of others, and to 
reason about it in conjunction with those of purely abstract 
formation in our own. 

> The words in the text have reference to the doable capacity of 
oonceptions, which have heen called hy Sir W. Hamilton the caurdinal 
point of logic. They may be expressed as follows : 

A conception viewed as a 

logical whole, metaphysical whole, 

has has 

extension, hitension or comprehension, 

breadth, depth, 

sphere, matter, 

oljects, marks, 

power to denote. power to connote. 



a IT. § 2.] nrvonoirs ov LAverAcn. 61 

The imporianoe of language, however, as an instroment 
of thou^t, rises in proportion to the degree of abstracting 
power with which each indiyidual is invested ; savage tribes 
and semi-civilised people requiring it very little, while nations 
of any pretension to refinement find its application on an 
extensive scale essential at every step, not only as a means 
of intellectaal progress, but to maintain them in their actual 
position. Barbarous tribes, and even a large mass of the un- 
educated people of civilised communities, seldom lifb them- 
selves above mdividual objects, and in their inferences com- 
monly creep along the ground of particulars. Hence, in 
their reasomng, nothing is required unless association to 
suggest ideas and sense to perceive their congruity or dis- 
agreement ; a mode of inference of which brutes are capable, 
though in a less degree. But with men who deal in lan;e 
generalisations, language is peremptonly required to fix the 
complex ideas to which then* minds have attaiued in com* 
paring classes of particular truths, and to enable them, by 
combining a wide range of properties in one expression, to 
start anew firom groups of comprehensive details, as if they 
were so many particular facts, in order to reach still more 
extensiTO geiiLLiatioBS. 

§ 2»'^JBrrors to which the Formation of General Terms are 

liable. 

But if language is thus essential to scientific reasomng, 
in clenching the results of the mind's abstracting power, it 
must be said to accomplish this at no ordinary sacrifice, since 
it introduces into the sphere of its operations all the confu- 
sion to which vulgar conceptions, the caprices of custom, and 
the revolutions of the outer world, give rise. Unless in 
matters of physical science, where the formation of general 
terms is exdusively in the hands of professional guides, such 
names generally owe their origin to the vulgar, who, struck 
with a confused feeling of resemblance between several 
objects, combine them in one expression, without exactly 
knovdng the common properties which their appellation is 
designed to connote. Take the word civilised, for instance. 
Having observed that men who live in cities agree in the 
possession oi certain marks of refinement which the denizens 
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of ioierts do not numifeBt, ihey call tlie former -civiHi 
;tliough without knowing eacftctlj in what the eafiential 
ing of the word oonstBts, or the niunber of properties ^hkh 
JM Tequired to justify its application. Hence no twotpevsonSy 
eren among the numt educated, would be found to agree in 
determining the limits of this word, or its .abstract oiviliaih 
tion, and when it is predicated of anything no other .Berscm 
knows, and even the speaker himsdf is ignorant of t£epie- 
cise objects he means to assert. 'Every person need odk 
examine the vocabuLary of general names he is in the habit 
of using, as beauty, greatness, honour, and gentlem«a, to 
disoorer a host of otdiers which exemp% this unoertaintyin 
a: still more striking manner. 

Even with names whose connotation is less ezpaaed jIbo 
OKvil, being determined with precision by men of accuvate 
Inbits of thought, or marked out by our common instinotf, 
-much confusion may originate by tlie fluctuations of .heUef 
and opinion, which fling the mind upon new modes of thougbt, 
aoid unfix its old creations. The word piety was doUbueaB 
applied by the ancients to denote that class of actioois which 
took place in conformity with the moral law, and the pre- 
scribed usages of their religion. With Christians, a atigsm 
would be fixed on the majority of cases to which they applied 
the name. The same term in the writings of a Pagan phi- 
losopher we could hardly take upon ourselves to determine 
until we knew the school to which he belonged ; while the 
aense which the modem divine attaches to it agrees with 
none of those schools, and the meaning this word bore in the 
mouth of French society at the dose of the jeighteenth 
century conflicts with all. 

When such names become connected with philosophical 
doctrines or habits of belief which men choose to uphold as 
the fundaments of truth or the arbiters of their destinieSythe 
contests to which they either give rise or serve to aggravafae 
are innumerable, and become too much interwoven withfthe 
feelings to be settled by the rules of the mere logician. What 
acrimonious disputes have arisen among modern polemics 
about the respective merits oi faith and works, which,. had 
they only reflected that the scholastic fcheology employed the 
former term only to express a simple act of behef, would 
Harder have taken place. Some controversialists, sedungto 
Jfosoire Bucb disputes by having recouxae to ^^<b ^^^'ot^oii^I 
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the irordyXCgnd.a buhop as a sort of moral inspeetor, be- 
OKOse tlie origmal Ghreek word arumkos signifies to ovef^ 
look. Thejmieht as well call a polic^nan an apostle, becsuae 
he is sent fbrai (awoarrMimv)^ or the church an assembly of 
dnDocrsts, because o^aia was used by the Greeks to de- 
Bigaate/a popular meeting. 

§'8. — Cbnfiman mifififf from ihe Trantitwe ApplietsHan iff 

Words. 

It is one great law of association of ideas that leads man- 
kind to fix the same term to a congeries of objects, some of 
which haye nothing in common, though they may be con- 
nected by a confused feeling of resemblance in the interme- 
diate links which led to the adoption of a common term. 
Thus, as Dugald Stewart observes, if we allow A, B, C, D, B, 
to denote a group of objects, in which A possesses some 

Duality in common with B, and B a quality in common with 
\ and C with D, &c., while no quality can be found in com- 
mon with any thi^e objects in the series ; the affinity between 
A and B may produce a transfer of the name of the first to 
the second ; and that in consequence of the other affinities 
which connect the remaining objects together, the same name 
may pass in succession, though the iatermeiUate links from 
A to jB, and a common appelktion be affixed to both of those 
olgects, though they may widely difier in their nature and 
have not one property in common. When the association is 
alight and casual the seyeral meanings wiU remain distinct 
£rom each other, and assume, in process of time, the appear- 
ance of capricious varieties in the use of the same arbitrary 
sign ; but where the association is so natural as to become 
virtually indissoluble, these transitive meanings will coalesce 
in one complex conception, and every new trsmsition will be- 
come a more comprehensive generalisation of the term in 
question^. 

This law, in its last result, has been the source of infinite 
confusion in reasoning, since it generally gave rise to the be- 
lief that the general name thus established connoted a com- 
mon property among the objects it designated, and led grave 
philosophers into the chimerical search of finding it out. The 
endeavours of Plato to abstract the essential properties of the 

' nilo0opliical1E88a78,»ejV. 
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good^ the jf^, the becoming, from a crowd of cHwrnTnilar objects^ 
though furnishing perfect examples of the prelimmarj pro- 
cess to induction, was really so much beating of the air, smce 
the phenomena whose common properties he attempted to 
discover had really no common properties at all ; and Aris- 
totle's "attempt to trace the common idea, which in the case 
of any effect belongs to the efficient, to the matter, to the 
form and to the end, with Bacon's inquisition into the nature 
of heat, must be placed in the same category. In each of 
these cases the above philosophers, led astray by the confiised 
generalisations of the vulgar, which they unsuspectingly ac- 
cepted as something real, wasted an infinity of sober calcu- 
lation to reach a definition which should serve for several 
distinct meanings at once, and classify objects which had no 
property in common. 

§ 4. — Twofold Law offhe 2^ansformation of Names. 

But in a greater degree than mental law, custom is a great 
arbiter of language, and tends to confuse the ideas they de- 
note, either by completely changing the signification of 
words, or widening and contracting their logical or meta- 
physical sphere. The first case may be exemplified in the 
word Pagan, originally equivalent to a villager^, but which, 
from havmg been used in the fourth century of the Christian 
era to denote the country-people among whom the old my- 
thology still lingered, came gradually to suggest the idea of 
a worshipper of the old divinities, until the additional pecu- 
liarity of their residence being also wiped out, the term sug- 
gested nothing else. In the same manner villain, which in 
the middle ages signified a serf of the soil, came to imply, 
after serfdom had been abolished, all the hateful qualities of 
crime and miilt by which many of that class had been distin- 
guished. 

These cases, however, are extreme instances of a move- 
ment of generalisation continually going on in language, and 
are not liely, when the new meaning is completely evolved, 
to generate confusion ; it is only in the transition state, 
when two or three distinct conceptions are floating about 
a name, or when words are extended to fresh classes of objects 

' Erom the word pogus, a T>iikBi;se. 
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without Bufficient dbcrimination between the old connota- 
tion and the new cases to which they begin to apply, that 
any error is to be dreaded. The phrase landed proprietor, 
for instance, with the first English conquerors of our East 
Indian settlement, would have led to no error had it recast 
its connotation at the same time that it extended its sphere. 
It was the application of the term in its old si^;nification to 
fresh cases, wnich the framers of- that signification had never 
contemplated, that led the conquerors of Bengal, by con- 
founding limited with absolute nghts, to drire whole classes 
of men to rain and despair, to fill the country with banditti, 
and to produce, with the rery best intentions, the disorgani- 
sation of the countiy. 

A counter movement to the generalisation which custom 
produces in language, may be witnessed in such terms as 
Joytdtyy when tne original meaning becomes specialised. 
That word was accustomed to signify fair, open dealing, as it 
indeed still means in French, whence it was imported; 
whereas it is now restricted to the single case of fid[elity to 
the throne. Xhis tendency to use general words in a re- 
stricted sense is much increased as civilisation advances, 
owing principally to the growing habit the refined manifest 
to keep the disagreeable aspect of things as much out of sight 
as possible, and to spsak of objects which give rise to any 
unseemly ideas, so as to convey the fiuntest suggestion of 
their cliaractenstic qualities. The effect, however, of this 
law is not. so much to imfit a language for the purposes of 
accurate discrimination, as to render its general terms un- 
steady exponents of their old meanings, and to leave the par- 
ticul^ ones whose places they have invaded to fall into 
desuetude and decay. 

§ 5. — Logical Definition. 

To remedy the errors to which the mind is exposed from 
the fluctuations of language, as also more distinctly to realise 
and determine the nature of its conceptions, recourse is had 
to definition — ^that is, a mode of laymg down their exact 
boundaries, and Tnarking each by so essential a feature of its 
nature as shall imply all the properties it connotes. The 
logical rule for this purpose is to express the obje^it '^kQ^^ 
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defmiticm is sought in terms of its pioiimate genus and 
differenoe, Ereir conception capable of entering the mind 
Aristotle, as we hare seen, ranged under the head of one of 
his ten categories, and when he wished to hunt ont^ as 
he called it, the essential nature, or, according to Albertus 
Magnus, the qwidita9 of a thing, the enuncianon of whose 
nature constii^ted its definition, he divided tiie head of the 
category in which it was included into its subaltern genera 
until he reached the one under which the object before him 
was contained, and this last genus, along witli the spedfic 
difference by which it was divided, constituted its lomcal 
definition. Thus the definition of triangle is obtainea by 
the subdivision of quality into its four kinds, including 
figure, and figure into its various kinds, including plane recti- 
lineal, the last of which is the proximate genus, as the 
triangle constitutes one of its species, with the distin* 
fishing difference of three sides. We need not, however, 
follow so circuitous a route, as a very slight knowledge of 
the subject, with moderate habits of generalisation, wm be 
sufficient to suggest the proximate genus without l^e int@r> 
vention of a ciS^ry. 

It happens^ in the majority of cases, that the distin- 
guishing difference may be selected from a variety of 
properties, each equally essential to a proper conception of 
the object ; as in the triangle, the attribute of its three 
angles being equal to two right angles is of no less im- 
portance than its possession of three sides ; yet there is one 
of these properties generally which strikes us as more pro- 
minent than the rest, or which is more important in re- 
ference to the end we have in view, and this, consequently, 
ought to constitute the differentia in our definition. It is 
always essential, however, to the greater accuracy of oui 
conception that we steadily keep the distinction between pro- 
perty and differentia in view, and do not employ an attribute 
which is virtually implied — t. c. easily deducible from others 
of superior im^rtance. That property ought to be selected 
as the differentia out of which all the others can be the most 
easily evolved. Another caution to be observed is thai 
the genus do not enter into — i, e, constitute a part of the 

> AnaL Foit eh. 13. Padaa'a divkion. 
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difference^. In some cases, Howerer, this blending is un- 
avoidable ; as in tlie definition of curved and right Imes, the 
idea of rectitude and crookedness which form their specific 
difference cannot be viewed apart from length, which consti^ 
tiifces their genus. 

The great end of logical definition appears to be to unfold 
the nature of a thing in as few words as possible, that the 
notion may be dearly seized by the mind, and no entrance 
given to words which admit of doubt orcaviL If properties 
which are viirtually implied in the specific difference weore 
expressly aasociated with it in the dennition, it is dear this 
object would not be gained, the mind being liable to view 
the two properties as separable^. Thus, to define a paralldo- 
gram, as a Ibur-sided figure whose opposite sides are parallel 
and equal, might lead the mind to si^pose that there may 
be a four-sided figure whose opposite sides are parallel, but 
not equal. Por me mention of any circumstance introduced 
into vke statement of a definil^n or of a precept, is to be 
presumed so necessary to be inserted that the oefinition or 
precept would not attadi if this were absent. If we were 
told that some odeslaal phenomena could not be seen by 
the naked eyO) it would be inferred that it might be visiblje 
through a telescope, just as it has been conduded from 
St. Paul's injunction, '^ Let a bishop be a man of one wife," 
that the laity might have two. 

The proximate genus is laid down as an essential part of 
this kind of definition, since, if a genus more remote was 
taken, the definition would be too extensive — i. e, indude 
more than its object. Thus, to define fish as an animal 
which lives in water, would include under that name all the 
insects who live in the same element. In like manner, the 
definition would be inadequate, if an accidental property was 
taken for the specific difference. 'For instance, if we were 
to define fish as an animal which has an air-bladder, the 
definition would be too narrow, since there are many fish 
without any. 

» Galluppi's Lezioni di Logica, § 22, p. 168. « YfcHf has very 

properly said, ''In definitione enumerare debent notse nee plmes, nee 
pauciores qnam qu89 ad rem definitem agnoscendam et ab aliis dis- 
tinguendam snffidimt." § 15. 

p2 
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It is dear tbat individual terms are not capable of strict 
loocal definition, though they may be distmguished with 
sm&cient accuracy ttom others by an analogons process. 
Thus to describe a rosadendron, we take the peculiar pro- 
perties of its petab as its specific difference, whue we assume 
the species flower as its genus. There are also a large class 
of simple terms, merely used in a denotatire character: to 
define these in terms clearer than their own would be im- 
possible, and hence they are accepted by all as perfect ex- 
ponents of their own meaning^. This is acoordung to the 
nature of the case; for if we attempted to define every 
word, it is dear that, in many instances, the thing defined must 
enter into the definition, since it would be impossible to 
commence the task without assuming some words in our 
first definitions as lilready sufficiently dear; nor could we 
close it without defining the words so assumed in terms 
of the definitions which they had contributed to establish. 
In every instance, however, in which this occurred, our 
definition would be a nullity. To say a cirde is a circular 
figure, is really to say nothing. Hence "Locke cautions us 
against usin&; words in our definitions which are synonymous 
with the thmg defined^. Wolf calls this the vicious circle 
of definitions, and cites as an instance of it the definition of 
a day as a part of time made up of twenty-four hours. 



§ 6. — Definition how far Meal. 

If we consider with Locke^ the real essence of a thing 
that by which it is constituted what it is ; or that one 
quality — if there be such — upon which all its other qualities 
depend, it is evident no definition that we can frame of any- 
thing existing external to us can be accepted as unfolding 
the real essence of its subject, but only what is commonly 
termed the nominal essence, viz., that by which the min^ 
conceives it to be what it is. But as the ideal nature of 
a thing is identical with its real nature in all conceptions 

' Descartes' Frincipes de Philos. 4, x. Wolf, however, together with 

Baumerster, attempted to define existence^ but only succeeded in 

darkening the meaning of the word. 2 B. 3, c. 4, § 6. ' B. 3^ 

c. 3, § 15. Yet in b. 3, c. v. he restricts his meaning to the essence of 

simple ideas and those of substances, and allowed the nomea of mixed 

modes and artificial things to signify the real etBeiMse» ol>^^\x vsi«5su^. 
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whicli are purelj of the mind's creation ; to define these in 
terms of their real essence, we need only assign to them 
those attributes which led the mind to. erect them into 
distinct conceptions. In mathematics for instance, erery 
definition will imply all the properties that belong to the 
thing defined, since they entered into the mind's conception 
of it ; and in morals, where any partial ideas are bound up 
into a complex one, as in parricide, incest, sacrilege, &c., the 
mind will at once recal the ideal 'attributes which led to its 
formation as constituting its real definition, little solicitous 
whether such entities have existed or are ever destined to 
exist in nature. 

It is very important, liowever, to observe, that this ques- 
tion cannot be so summarily disposed of as Locke ima- 
gined, since that can hardly be called an ideal definition 
which has its roots in the nature of objective realities, and 
is determined by their complexion. If it does not unfold the 
entire nature of the thing, or in other words, leaves out even 
of its implied statement many properties which are involved 
in its existence, it at all events suggests a portion of such 
nature, and,^o tantOf is real. The condition that the defini- 
tion express that quality of the object on which all its other 
properties depend in order to be real, is wholly hypothetical, 
since no person can imdertake to say whether such property 
exist : and to postulate an imaginary essence as essential ^ 
to unfolding the real nature of a thing, is very much like ^ 
proving what is by something which is not. In many cases 
the absence of such all-embracing quality can be fully shown 
without affecting the real nature of the definition, as in those 
instances which refer to the actions of things rather than 
to their constitutive properties. For example, when examin- 
ing the nature of motions produced by gravity^ it was found 
that their uniformiiy was the result of the ratio of the velo- 
city to the time elapsed, these co-ordinate attributes were 
allowed to constitute the real definition of uniform motion, 
though they fail to express its entire nature, and lead to no 
derivative properties. 

§ 7. — Scientific Definition. 
Clear definitions of the last kind are of immense scientific 
importance, in^amueh aa the quick piogre&t^ oi '^\i^%\^ 
knowledge in modem times may oe ascribed to ^Saft t«»q5i\a\^ 
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which they have conducted, and is inyolved in the j^iooees 
of their formation. Hence, the establishment of acienlafic 
definition is the reverse of that laid down by Aristotle, 
beginning with the most scmpulous examination of the ele- 
ments of the objects to be defined, and endeayouiing to 
arrive at their exact nature bj subjecting it to every combi- 
nation that experiment can devise. The phenomena^ among 
which the elements of the object is to be sought, will of 
course be point^ out by tiie nature of tiie question in- 
volved, as Aristolie's genus and differentia were hunted out 
from their correspondmg category ; but these elements, de- 
pending on the laws of physical substances, can only be 
selected through the medium of observation and comparison. 
Por example, tiie inquiry concerning the law of fiilling bodies 
led to the question, whether the proper definition of a uni- 
form force IS proportional to the space from rest, or to the 
time. Taking it for granted, what indeed had been fully 
proved, that gravity was a uniform force, the results of ob- 
servation collected from a series of experiments, being sub- 
jected to the test of calculation, showed that the ratio of the 
velocity was to the time elapsed. In like manner, when it 
was observed, in the case of two bodies infringing upon each 
other, that the momentum lost by the one is equal to that 
gained by the other, the question naturally arose what is that 
of which a body when it sets another body in motion loses 
' exactly as much as it communicates P And when experiment 
had shown that this something was the product of the 
velocity of the body by its mass, or its quantity of matter, 
this became the demiition of momentum. 

The establishment of scientific definition, therefore, is part 
of the business of discovery, and requires for its accompnsh- 
ment no small portion of that sagacity by which truth is de- 
tected ; whereas logical definition in sJl cases, where it is not 
hypothetical, has really no other aim than to demonstrate 
truth when discovered, in placing the essential nature of one 
of the terms out of which it is to be evolved clearly before the 
eye. In moral speculations, indeed, when we arrive at 
truths unknown before, by grave deduction from principles 
independent of experience, it is quite possible, and in most 
cases expedient, to establish our definitions according to the 
Aiistotelian role ; but where the laws of pbyoical nature are 
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concenied, it k dearly absurd to attempt to frame our ideas 
of tlie objects they juTolye by any other method than that of 
registering their principal properties as observation and com- 
parison point them out. In this way many of our defi- 
nitions will be necessarily progressive and provisional ; ex- 
tending their connotation as the progress of £scovery throws 
additional light i^n the iatrinsic nature of the object they 
design to umold; they will nevertheless be dear and explicit 
in cuawing a boundary between the light and dark side of a 
subject, ^id exdte inquiry by placing the mind directly in 
fiont of the unknown^. 

§ 8. — Nominal Definition. 

T7p to this pointy all our remarks refer to those defi- 
mtjona which concern things. There are, however, a dif- 
ferent dass, which arise from giving a settled meaning 
to names otherwise vague and uncertain in their conno- 
tation, with a view to exclude any ambi^fuity &om phrases 
in which they may happen to be employed. Such definitions 
are called nominal, or definitions of names^. Por instance, 
the word spirit occurs in dispute, and introduces the usual 
half-a-dozen meanings that commonly cluster round it. We 
ought in that case, with a view to avoid anything like 
equiyocation, to restrict the word to some one of these signi- 
fications, or if none of the attributes formerly assigned to 
it convey our sense, to invest it with a new signification. 

' Aristotle bdng entirely unacquainted with the modem method of 
discovery, had no distinct conception of the kind of definition it em- 
ployed. Whenever he departs ^m his own method, it is only to en- 
tangle himself in vague metaphysical distinctions and imaginary 
assumptions; as an instance of which, we may take his definition of 
motion — ^the act (Xf a bdng in power, inasmuch as it is in power ; and 
of light — ^the act or energy of a transparent hody, inasmuch as it is 
transparent. Li these cases, he first assimied the motion of hody or 
bc^Qg, then that of act and potentiality, and refused to consider nature 
unless undenr tiiese two arbitrary assumptions. * Archbishop 

Whately seems to c(mfound them with the etymological explana- 
tian of a word which may he found in a dictionary. — Logic, h. ii. 
c T. § 6. But there is a wide difierence between nominal defini- 
tions and the meaning arising from the conventionalities of a lan- 
guage. In the first case we define a word arbitrarily, in order that 
our conceptions may be clearly communicated to others ; in the latter 
we adhere to that signification which is attached to it by the common 
usage of sode^. 
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The meaning thence arising in either of these cases would 
constitute the nominal definition of spirit. 

Such definitions are clearly distinguishable in many re- 
spects from the definitions of things, though each come 
under the common classification, and are subj^ to the same 
rules and exposition. Por a word being a sound to which 
we may attach any signification we please, provided we ap- 
prise others of our intention, a nominal definition cannot be 
contested, but must be taken as a principle ; but definitions 
of things may be contested by those who deem them false, 
and cannot oe assumed as principles until they are fully 
demonstrated — ^unless, indeed, they are evident of themselves 
as axioms. We are not, however, to infer anything more 
from a nominal definition than the idea which we have at- 
tached to the name ; or believe that, because we have given 
the name a definite meaning, that it must signify something 
real. Por example, if any one call heaviness the inwara 
principle which makes a stone fall without being impelled hj 
anythmg, though we cannot contest the definition, since it 
merely enables us to understand what he wishes to say, we 
ought not to admit that to be anvthing real which he means 
by the word heaviness, because there is no such principle in 
stones. 

As a further instance of nominal definition, may be ad- 
duced the apparent discrepancy between the meaning of the 
term idea as taken in the reripatetic, Cartesian, and Lockian 
schools. The first maintained that all ideas were false ; the 
second that all ideas were true ; and the third, that ideas 
were neither true or false. "Which opinions, though their ap- 
parent antagonism is apt to set precipitate people oy the ears, 
are really all correct, smce the relation of ideas to outward 
realities are assumed by each in opposite senses. For Aris- 
totle, taking the word idea as synonymous with the sensible 
image which the exterior object, through the medium of the 
senses, conveys to the mind, maintained that such idea was 
false because it did not represent the object as it really 
existed in nature. Thus the visual impression we receive of 
the stars is that of " small patens of bright gold," and not 
suns or worlds, as science demonstrates them to be. But Des- 
cartes applied the term ideas to the reflection of the sensible 
jjnsge hi the mind ; and, consequently, asserted their truth, 
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on the ground tliat they correctly represented things as they 
appeared to ns — a doctrine of course which no peripatetie 
could dispute. While Locke, using the term idea to denote 
the mere presence of an object in the mind, asserted it could 
not be eitner true or Mse untU we expressed some judgment 
concerning it ; and then the truth or talsiirjr would not enter 
into the idea, but into the nature of the mference of which 
we had made it the subject — an opinion which we opine 
neither Aristotle or Descartes would oe inclined to quarrel 
with. 

The neglect of nominal definition, when names are liable to be 
taken in a yarietj of sendes, occasions interminable disputes, 
and leads men, by confounding what is clear and true in con* 
fused ideas with what is false and obscure, into very decep- 
tive errors. Thus philosophers formerly associating the word 
fire with heat, and stone with heaviness, believed that nothing 
could be clearer than that the former was hot and the latter 
heavy, without in the least imagining that these two judg- 
ments might be false in one sense and true in another. If 
they signified by heat simply that which really produces the 
sensation of heat in us, and by heavy that which falls to the 
ground when nothing upholds it, the assertion evidently 
would be accurate; but if they understood by heat that 
which is the cause of that sensation, whatever it be, within 
us, and by weight that which has in itself a principle which 
makes it fall towards the centre of the earth without being 
impelled by anything, it is evident that neither proposition 
would agree with facts. 

It is also a very common practice, and perhaps by none 
more assiduously followed than by Aristotle and the scho- 
lastics, to confound the definition of things with the de- 
finition of names, and to invest the former with that un- 
contested character which can only belong to the latter. 
For example, when the peripatetics defined that quality in a 
concave mirror which bums wood, when applied to the sun- 
beam, to be an ustorious principle arising from its substantial 
form ; and insisted upon the acceptance of this definition as 
a satisfactory explanation of the phenomenon in question ; 
or when they referred the hardness, colour, heat, and other 
properties of bodies to certain occult qualities, in virtue of 
which they are aa they are, and beyond wbieh it ia u&elef&a to 
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inquire fuither, ihej palmed bad nominal definitions^ con- 
Te3ring no meaning oia positive character, upon their aee 
as correct exponents of natural facts ; and succeeded, rim- 
culous as it may appear, in passing on these deceptions 
through numerous generations, by assuming the t<me of 
men who had nothmg to learn, and pretending to treat 
those who denied such principles as men who were not 
worth disputing with^. 
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CoiroEFiiOKB of themselves imply nothing beyond the 
£EUSt of consciousness. It is only oy comparing them toge- 
ther, with a view to their mutual agreement or exclusion, 
that we obtain knowledge ; and the sentence by which this 
act of the mind is enounced, is called a proposition. Hence a 
proposition may be defined to be an indicative sentence, that is, 
a sentence affirming or denying, the adjective being accessory, 
as differentia, to exclude questions and commands, which are 
also sentences, but unaccompanied by any act of judgment. 
In whatever order the two terms which constitute the matter 
of a proposition stand, that which we affirm is called the 
attribute or predicate, and that of which we affirm, the sub- 
ject^. The verb which connects them is called the copula. 

It is hardly for us to inquire into the nature of the 

1 DefinitioiiB are commonly divided by logicians into other clatses, 
such as accidental, which denotes one in which tiie differ^itia is an 
accident, not an essential property of the subject, as a man is an 
animal who sows wheat and plants vines : and physical, in which 
the olgect is simply divided into its natund parts — as, Britons 
are those who dwell in England, Scotland, or Wales. But we 
need not trouble the student with a host of distinctions, which owe 
their rise to scholastic trifling. ^ If the student will remember 

that what we affirm is the attribute of every proposition, and that 
of which we affirm, the subject, he can never be at a loss to dis- 
tinguish these two terms in any proposition, no matter however 
complex, or in whatever order its members may be found. For 
example, in the proposition, "It is disgraceful to obey one's pas- 
sions;'* it is dear from the sense that to obey one's passions is 
the subject, since we affirm of it the term disgraceM. Of a simi- 
lar kind are tmcb propositions; It is foolish, to listen, to fb.t(»rerB. 
It 18 hail which falls, j^opositions, "however, may \ie \i\«iA<^^^^ 
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mental phenomena wliich constitute judgment; whether it 
cansists, as the conceptualists say, in the expression of a 
relation between two ideas, or according to the doctrine of 
the nominalists, in the simple expression of agreement or 
disagreement between names. Such a discussion is rather 
of metaphysical than logical concernment. Though it is 
essential, as the principal at stake deeply concerns the 
theory of reasoning, that the logician should have made up 
his mind on the subject, and shape his views of the science 
in accordance with the conclusions to which he has arriyed, 
that the structure may arise in harmonious consistency with 
its metaphysical foundations. 

According to tiie opinions to which such speculations lead, 
propositionB are denominated real and verbal, identical, or 
essential and accidental, as the different relations in which 
their terms stand to each other and to their subject-matter 
determine. If the predicate assign to the subject a deter- 
minate attribute whose agreement has been ascertained from 
experience, or withhold such attribute on the same evidence, 
as : man is mortal ; a charlatan is not worthy of esteem — 
an would concur in denominating such propositions real, 

matter eztraneous to the mere attribution or denial of a quality with 
respect to the subject, as in tiie instance of active yerbL accompa- 
nied witii two or more cases. Thus: God commands us to honour our 
parents. The law bids us to respect the queen : where, without 
chauging the active verb into its passive, we may find it difficult to dis- 
tinguish either subject or attribute. As soon as this is done, however, 
the terms of both propositions, by the application of the test, be- 
come easily apparent, as: Our parents are to be honoured (by the 
command of Qod). The queen is to be respected (according to the 
iiqunction of the law). 

It occasionally happens that the attribute is one simple word, while 
the subject is composed of many propositions, as in the stanza of 
Horace: 

Beatus ille, qui procul negotiis, 
Ut prisca gens mortalium; 

Patema rura bobus ezercet suis, 
Solutus omni fsenore; 

where beatus is the attribute, and all the rest the subject. We also 
sometimes meet with sentences in which the determination of the 
predicate will depend upon the exnphasis which the speaker chooses 
to Ixy upon a particular word. Thus: The Organon of Bacon was 
not intended to supersede the Organon of Aristotle, where at least 
six of the principal words ma^ separately be taken as the predicate^ 
acoffid^^ MS the stiesa is laid upon each in the enxmc^siCLcai^ ^(^ 
pivpaaitian. 
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thoagh some might deny their existence^ ; but should the 
terms simply relate to the meaning and extent of the 
words employed, and not to the things signified by tbem, 
as : proper names are not connotoHve, the resulting proposi- 
tion is verbal. In like manner, propositions may be called 
accidental, essential, or identical, according as the property 
represented by the attribute is merely an accessory of, or 
inherent in, or equivalent to, the subject^. 

Begarding the two terms of a proposition as expressive of 
its matter, and the act by which they are confirmed or sepa- 
rated as relating to its form, all that the logician has to advance 
upon this portion of the science may be treated under these 
two beads. The material aspect of propositions subdivides 
itself into simple and compound ; the former section branch- 
ing out into complex and incomplex, the latter into ex- 
pressed and tacit propositions. Sunple complex proposi- 
tions may be subdivided into determinative and expucative ; 

' As Hobbea, and the extreme section of the nominalists. > Mill 
gives a different account. According to his theory of reasoning, 
when we attribute to a subject any property which attaches to it as 
a class, we form an identical judgment ; or, in other words, we sim- 
ply affirm what is — as, man is an animal ; a tree is a substance ; 
since all the properties which constitute the class make up our idea of 
each individual induded, and to predicate the one of the other is 
simply tautological To such propositions he applies the three names, 
essential, identical, and verbal, denominating those accidental and real 
which r^i^ter the results of our experience. We, however, cannot see 
any ground for tiie distinction taken between the attribution of pro- 
perties which constitute a class, to one of the indiyiduals included 
under it, and of those derived from experience, to a subject with whose 
nature they have never been associated. Eor how are classes formed — 
even according to Mr. Mill's own showing— if the first category of 
properties do not grow out of the second ? But surely there is nothing 
beyond a distinction of time between the attribution of a property to 
an object that has been discovered by induction, and that of a property 
which has already entered into our conception of it through the 
habit of association. Both marks may be equally essential to its 
constitution, though the former may be less prominent, and require 
something more tiian a superficial glance to distinguish it. The 
name identical, which Mr. Mill gives to what he calls yerbal defi- 
nition, appears equally unfortunate. When a horse is said to be an 
organised being, endued with sensation, we do no infer that the predi- 
cate is coextensive with the subject, which, however, is the mark of 
identity in a proposition. Locke more correctly affirms, that all identical 
propositiouB are tautologous, and cites as examples those in which 

^0 vabject and predicate are exactly eq^aivoAfisit V> e»AVi c^tSiox. — 

-Hiini. Under, ir. viiL 4. 
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expressed compounds into copulative, disjunctive, conditional, 
and causal ; and tacit compounds into exclusive, exceptional, 
and comparative. The relation of these sections will be 
sufficiently clear from the following scheme : 
FropodtioiiB with regard to their xnatter. 

Simple and compound 

I I 



Expressed 



Tacit 
I 



Complex^ incompiex 

I J ^ Ezdosiye, 
Copulative, diqunctiye^ exoeptional, and 

Determinative, explicative. conditional, and comparative. 

causal* 

As regards their form, propositions are nsuallv divided 
into affirmative and negative, and these, accompanied with 
two other properties of propositions, give rise to the process 
of opposition and conversion, which, as they mainly depend 
upon the form, may be treated under that head^. 

* Kanf 8 division of propositions is according to the four necessary 
forms with whidi a judgment must be invested, viz., quantity, quality, 
relaticm, and modality. With a little alteration, the scheme in the 
text might be blended with it, which would enable the student to recal 
at a glance everything important to recollect in connexion with this 
brandi of logic. Thus — 

/with regard to^ simple ) complex C determinative 
relation > (explicative 

} incompiex 



I 



compound ^ expressed ^ categorical 

jdiijunctive 
(.conditional 



tadt 



Propositions \ with regard to ) probable 

modality > contingent 
3 necessary 

with regard to *) universal ^ opposition 



^exclusive 
j exceptional 
(.comparative 



quantity > particular 
) singular 

with regard to ^ affirmative 
quality > negative 
) limited 



and 
conversion 



J 
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CHAPTBEI. 

PBOFOBITIOirS WITH BEG^ABD TO HATTEB. 

§ 1. — Simple Complex and Inoomplex PropaaMons. 

When a proposition has only one sulnect and one attri- 
bute, it is caJled simple — as, Mirandok was a platonist; 
should either or both of these terms comprise more than one 
subject, or predicate, it is denominated compound — as, Plato 
and Perides were cotemporaiies ; or. Sir l^omas More was 
both a judge and philosopher; Charlemagne and Alcuin 
founded schools and erected churches. There are^ however, 
many propositions which embrace in reality onlj one subject 
and attribute, but which nevertheless appear compound, on 
account of certain incidental propositions being connected 
with one or both of the terms by who or which, whose func- 
tion is in these cases to constitute one proposition out of 
many. Thus: Alexander, who was the moist ^nerous of 
kings, conquered Dariua ; or, expressing the incidental pro- 
position, as a Latin substantive in apposition — ^Alexander, the 
most generous of Mngs, conquered jDarius ; or, Boethius, the 
most learned man of his time, translated Aristotle. Such pro- 
positions are termed simple complex, for though the attribute, 
or Bubject,^may embrace several propositions, they do not on 
that account lose their unity. By destroying that unity, 
however, they become compound propositions : as, Alexander 
was the most generous of Kings, and the conqueror of Darius ; 
Boethius was the most learned man of his time, and the 
translator of Aristotle. 

GHie complexity of a proposition may fall on the subject, on 
the attribute, or on Doth. Thus: Every man who fears 
nothing is a king — is an example of the jSrst: Piety is a 
good which renders man happy in the greatest adversity — 
is a case of the second : and—The great who oppress the 
poor wiU be punished by Providence, who is the protector of 
the oppressed — ^is an instance of the third. As it is a pecu- 
liarity of such propositions that they may be contradicted in 
two ways, viz., either by denying the attribute or the inci- 
dental proposition of the subject, it follows that aU proposi- 
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tions compoTmded of active yerbs and tbeir objed» must be 
reckoned compleZy smce they admit of double contradiction, 
and thus imply two propositions. Por example, the statement 
— ^Brutus kuled a tyrant : may be expressed, Brutus killed 
one who was a tyrant, and may be consequently contradicted 
eitiier by denying that Brutus killed any one, or that thQ 
person whom he killed was a tyrant. 

§ 2. — Simple Con^lex ProposUkmiB. 

Incidental propositions may be annexed to a subject, either 
with a yiew to unfold some of its essential properties, or to 
restrict its signification. In the former case theyare denomi- 
nated explicative, in the latter determinative. Thus : " Men 
who are endowed with reason are responsible beings," is a pro- 
poBitiGn in which the incidental term is explicative, the feature 
of rationality being an essential part of man; the attribute 
consequently may be considered, apart &om the incidental 
propoaitian, as solely referable to the subject, as, ^^ men are 
responsiUe beings." But when the incidental proposition 
simply restricts the meaning of the subject, in annexmg to it 
a property which is not coextensive with it, as — ^Men who 
are pious are charitable, such incidental proposition is called 
deteonninative, and the attribute can no longer be considered 
as affirmed of the subject alone, but must be applied to it as 
restricted by the incidental proposition. For it would be 
evidently wrong to say, " men are charitable," since we know 
that a great many of them are malevolent. Hence inci- 
dental propositions which are expHcative are readily dis- 
tinguished froiti such as are denominative, by omitting the 
part qualifying the subject. In which case, the explicative 
proposition will lose nothing of its truth ; while the deter- 
minative will imply an absurdity. ' 

Error is only nable to steal into incidental explicative 
propositions, since they alone affirm an attribute of the 
subject to which the relative pronoun appertains. For ex- 
ample : the proposition, '^ Horace Walpole, who was the son 
of the Earl of Orford," affirms, though incidentally, that 
Horace was the son of that nobleman, and consequently, 
if it be not so, as some suspect, it states a fialsehooa. 
Should error, however, lurk in the incidental proposition, 
it cannot affect the truth of the principle. Th^oai ^* HsyEAf^ 
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"Walpole, who was the son of the Earl of Orford, wrote the 
most delightful letters in the English language," would not 
be considered the less true if Horace was the fion of another 
man. Incidental determinative propositions cannot be false, 
since they are simply applied to restrict the signification of 
the object without affirming or denying .anything concerning 
it, beyond the mere assumption of tneir possibility. For 
example : when we say, " senators who never say oir do any- 
thing by favour or pity feeling,*' we do not say that there 
are senators who so comport themselves, though we virtuallv 
imply the possibility of their existence; and so far such 
propositions may be false. 

§ 8. — Oompound Expressed Propositions. 

We have seen that compound propositions are distin- 
guished from simple by the plurality of one or both of their 
terms. !N'ow, according as the composition is denoted ver- 
bally or implied, these may be denominated, expressed or 
tacit. The prior member of the division embraces copu- 
lative, causal, disjunctive, and conditional compounds. Of 
these, copulative and causal may be united under the head of 
categorical. 

As all propositions are termed categorical which affirm or 
deny anjrthing directly of another, every simple proposition 
may rank under that head ; but the term is taken here to 
distinguish that class of compounds connected by the copu- 
lative conjunctions and and becattse from those which are 
hjrpothetical and diqunctive, with a view to trace their 
peculiar laws, and define the respective relations of each of 
these classes to one another^. 

Copulative compounds may comprise a plurality of sub- 

^ Dr. Whately takes categorical as opposed to compound, which he 
calls identical with hypothetical syllogisms, including under the latter 
term, conditional and disjunctive syllogisms (^Logic, b. ii. c. iv. $ 2). 
But this is surely wrong ; for compound propositions, besides all 
simple propositions, include many which are categorical, while the 
term hypo&etical is synonymous with conditional, and to substitute 
it for compound is to confound a genus with its species. Boethius, the 
first among the Latins who elaborated this part of logic, employs in- 
differently the terms hypotheticus conditionalis non simplex for the 
genus, as opposed to categoricus. See Edinburgh Review, April, 1833. 
Tlie diviaon of cat^^oncal into pure and modal (Jjogic^ b. ii. c. ii. § 1), 
in which the archbishop, as usual, foUows Mdi\si\^\a ^R^aksS^-j \3CDSsst\.>\- 
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jects, of attributes, or of both, and accordingly give rise to 
three corresponding kinds of propositions. Thus, the pro* 
podtion, death and life are in the power of the tongue, con- 
tains a plurality of subjects ; while the dicta of Horace, that 
** a well-regulated mind hopes for prosperity in adversity, and 
fears adversity in prosperity^," and "neither houses, nor 
lands, nor heaps of gold and silver, can chase away fevers 
from the body, or cares from the minds of their possessors V 
comprise a plurality of attributes and a pluralily of subjects 
and attributes respectively. The truth of these propositions 
depends on the truth of each of their parts ; the falsity of 
any one of which invalidates the whole. 

Copulative propositions are only considered negative when 
the negation falls on the conjunction, which may, however, 
happen in various ways, sometimes at the head of a sen- 
tence, as, " we cannot be in love and be wise* ;" occasionally 
in the centre, " as love and majesty do not agree together* ". 

Causal propositions are those which express the cause and 
effect of a thing together. Eor example : a stone unsus- 
tained falls, because it is heavy : — such a prince was un- 
fortunate because he was bom under a certam constellation. 
To be true, such propositions require the proof of three 
things, viz., the reality of the existence of both cause and 
effect disjointly, and then the establishment of the fact that 
the effect really follows from the cause which has been 
assigned to it. The neglect of the former of these con- 
ditions gave rise to the absurd attempt of the Boyal Society 
to solve the celebrated problem of Charles II. — Why does 
a fish lose its weight by being immersed in water ? Had 
the members set out with ascertaining the reality of the 

nate^ since it leads the student to infer that there are pure propositions 
whidi are not modal, and restricts the term modality to a meaning 
which in its strict sense that word does not bear. 
' Sperat infestis, metuit secundis 

jditeram sortem, bene, prasparatum 
Pectus. — Hor. Car, ii. 10. 
* Non domus et fimdus, non aeris acerrus et auri, 

^groto domini deduxit corpore febres 
Non animo curas. — Hor. Epist i. 2. 
3 Amare et sapere vix dels conceditur. — ^P. Syrus, Sent. 20. 
« Non bene conveniunt, nee in una sede morantur 

MajestAs et amor, — Ovid, Metam, ii. S46. 



82 FBOPOSinOKS with BSeABD TO ICATTEB. [b. H. 

£act wbicli bis majestj called upon them to solre, they 
might have escaped from the absurdity of applying their 
graye powers to account for a nonentity. The hMij of a 
causal proposition may be shown by impugning either the 
reality of tiie effect, or its sequence from the cause. Thus, 
the statement that the change in the general climate of the 
globe is owing to the earth haying cooled from a state of 
absolute frision, may be contradicted, by preying that such 
absolute fusion could neyer haye occurred, or was insuf- 
ficient to account for the phenomena in question. If the 
existence of the subject only be disproyed, the proposition 
is simply put out of court as an assertion about nothm^. 

Disjunctiye propositions consist of two or more smiple 
propositions, into which the disjunctiye conjunctions eUher, 
neither, and their correlatiyes enter, and the force of which 
is to state an altematiye. Eor example : '^ A man is either a 
fool or physician at forty ;" — " women either loye or hate, they 
are neyer indifferent^;" — eyery deliberate action is either 
good or eyil. The truth of these propositions depends upon 
the necessary opposition of the parts which ought to exhaust 
the subject and admit of no medium. But as such absolute 
exhaustion is not attainable in all subjects, those disjunctiyes 
may be considered morally true wmch approximate to it. 
Por instance, though the proposition, men act either from 
interest or fear, is not absolutely true, since there 'are some 
who act frt)m neither of these passions, but from a consider- 
ation of their duty ; yet it may be accepted as morally cer- 
tain, because it embraces the two motiyes which influence 
the majority of mankind. The proposition, howeyer, that 
every man who disobeys the law, is either ignorant of its 
existence or misconceiyes its import, is neither morally nor 
absolutely true, since the greater portion of de&ulters in- 
fringe it through defect of will. Though the truth of one and 
only one of the members is generally implied in these propo- 
sitions, and the division is consequently reckoned exclusive, 
this, as in the instance of the proposition just cited, is by no 
means imiyersaUy the case. !ror all men are generally im- 
pelled by interest, fear, and duty, at some time or other in 
their lives, and occasionally are influenced by the three 
motives conjointiy ; so that from the aflfirmation of one, we 

' ^nt amat ant odit, mulier*, nihilL eat tettVam. 'B.^TrQA,^«o^K'»i. 
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sre not led, as in dtematiYes propedy exduaiye^ to reject 
tiie other. 

Oanditumal propocdtionfl are those which assert the neces* 
ssry dependence oi one jjroposition on another ; for example : 
if the soul is smritaal it is indiyisible. The claiise which 
ocnrreyB the condition is called the antecedent, the other the 
conaeqneiLt. These propositions may be true with regard to 
Hie necessary connexion of their parts, but Mae with re^gard 
to tiieir matter. As : if the will of the creature is capable 
of fruBtrafcing the absolute will of Gh>d, God is not almighty. 
If the earth was not made by a wise artificer, it was either 
produced by a fortuitous concourse of atoms, or must have 
existed firom eternity. Hence, inrelationto tiie truth of this 
class of proposifcions, we need only examine the connexion, 
since if that be true, the sentence, so £ar as it is conditional, 
hdds ^ood. Though in eyery instance, where the depen- 
danoe is established, the consequent fbllows from the ad- 
mission of the antecedent, the antecedent could not be 
infiBcred from the truth of the consequent. Thus, though 
we may say : If he be a man he is a two-footed animal, we 
cannot infer from his being a two-footed animal that he is a 
man. For the same consequent may follow from other ante- 
oedeixts. 

§ 4. — BedueHon qfDisjimctive and Conditional ProposiHons 

to Categorical. 

Though the yalidiiy of these kinds of compounds can be 
sa£BcientIy tested by the rules already given, it is sometimes 
necessary, to avoid all ambiguity in the higher processes of 
inference^ to reduce them to the simpler form or categorical 
propositions. For this purpose we must consider every 
conditional proposition as a simple affirmative with the 
antecedent for its subject, and the consequent for its pre- 
diisate; for example, ^ if its inhabitants are industnous 
a country is likely to prosper," is emuvalent to saying that 
the case of its inhabitanta being industrious is a case of a 
country being likely to prosper. ISo hypothetical proposi- 
tion is valid which cannot be reduced to such a form. 

This law of reduction springs from the identity of the 
logical function of categori^ and conditional ^TO^Q^\&Qsvi^^ 

g2 
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wbicli simply consists in affirming the inyariable connexion 
between tneur two terms, the only difference being that in 
categoricala the terms which are generally simple declare 
that a thing or daas of thin^ has some ^roperfy, while in 
conditionals, the terms which always considt of propositionB 
afiirm either the causal coincidence of two facts or the de- 
pendence of two truths. When it is affirmed that all ike 
tissues of the body continually decay and are reproduced, 
it is signified that wherever one of the tissues of the human 
body exist, decay and reproduction are going on ; and in like 
manner, when we assert, if the moon comes between the sun 
and the earth, the sun will be eclipsed, we mean that when 
the moon is found in that position a solar eclipse will accom- 
pany it. In both instances one thing is amrmed to be a 
concomitant of the other. In the categorical a thing has 
the mark expressed by the predicate, while in the conditional 
a fact has another fact for its mark. The formula therefore 
represented by the 0086, fact, or notion of this emstifM is a 
case, fact, or notion, of that existing is sufficient for the re- 
duction of any conditional to a categorical proposition^. 

Disjunctive propositions may be reduced to conditionals 
by assuming as an antecedent, the contradictory of one or 
more of its members, '' thus either the earth is eternal, or 
the work of chance, or the work of an intelli§;ent being," is 
equivalent to " if the earth be not eternal it is either the 
work of chance or the work of an intelligent being," the 
proposition in that case will nevertheless remain partly dis- 
junctive. It may, however, be divested of its hybrid cha- 
racter, and transformed into a compound categorical by 
adhering to the formula above laid down. Por example: 
'' The possible cases in this matter are that the earth is 
eternal, that it is the work of chance, and that it is the 
work of an intelligent bein^." And again, either Horace 
"Walpole is rijght in his historic doubts, or Bichard HE. was a 
monster ; which proposition, categorically expressed, is, " the 
possible cases in this matter is tmit Horace Walpole is right 
m denying the existence of Bichard HI., and that of the 
monarch being a monster." 

> Thompson's Laws of Thought, p. 169, 2nd ed. 
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§ 5. — Xaeitf or Lwplied Oompownd Propositions. 

These may be discussed under the head of exdusiyes, 
ezoeptionals, and comparatives. Those are tenned exclusives 
which indicate that nie attribute agrees with one subject, 
and that it agrees with notliing else. They consequently 
contain two judgments, and are for that reason called com- 
poimd. For example, the conclusion of one of Martial's 
epigrams : '' The only riches which will always remain with 
you are those which you have freely given away^ ;*\ and the 
apothegm, " virtue is the only true nobility^." The truth of 
these propositions depends upon the agreement of the attri* 
bute with the subject, and with nothing else. Hence they 
can be contradicted in three^ways, viz., either by denying the 
agreement of the attribute with the subject, or by affirming 
that it agrees with something else, or Dy pursumg both of 
these courses. For instance, against the expression of Mar- 
tial, it may be urged, that riches which we give away do not 
remain with us: that the riches which we keep remaiu 
with lis as well as those which we give away: that the 
riches which we keep remain with us, and not those which 
we give away. In like manner the celebrated maxim of 
the academics, "that it is certain that there is nothing 
certain," which affords another instance of an exclusive 
proposition, was differently contradicted according to the 
opinions of the sects who opposed it. For the Dogma- 
tists maintained that it was doubly false, since in the first 
place if it could be affirmed that nothing was certain, at 
least the act of the mind by which that judgment was pro- 
nounced was certain ; and in the second place they main- 
tained that many other things could be known with the ut- 
most certainty. The Fyrrhonists said the proposition was 
false for a contrary reason, viz., that everything was so 
uncertain that it waa even doubtful whether there was 
nothing certain'. 

Exceptives are only another kind of exclusives, in which, in- 
stead of affirming the attribute of the subject alone, we deny 

' Quas dederis solas semper habebis opes. Ep. B. v. Ep. 43. 
^ Nobilitas sola est atque unica virtus. Juvenal, Sat. viii. 20. 
3 Or according to the inimitable author of ** Don Juan," 
** Who doubt that even doubt itself is doubting/' 
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it of everytliins else, and express the subject as an excep- 
tional case. TnxLB: " The PMonists alone, of the ancient 
philosophers, recognised the spirituality of Gk)d," becomes 
exceptive when we affirm that "none of the ancient philo- 
sophers except the Flatonists recognised the spirituality of 
Gk)d^." This proposition evidently involves two judgments : 
first, that the ancient philosophers believed God coiporeal ; 
and the second, that tne Flatonists believed the contrary. 
Many of the terse sayings of P. S^rus and Seneca are of 
this character. As : " The miser does' no good except by 
dying®." " No one thinks himself miserable except by com- 
paring himself with those who are more happy*." 

The truth of these propositions depends upon thfe truth of 
the whole and the truth of the exception, and nence they may 
be contradicted in the same way as the exdusives. For 
example, the assertion of the stoics, that "Except the wise 
man (formed after their model of wisdom) all men are fools," 
may be met by maintaining — 1st. That the wise man of the 
stoics was as great a fool as other men ; 2ndly. That there 
were others besides their wise man who were not fools ; and 
8rdly. That their wise man was really a fool, and many 
others were not. 

Propositions which consist of comparisons involve two 
judgments : first, the existence of the thing in a peculiar 
mode ; and secondly, the degree which it hol(& in that mode. 
Thus the sentence of Syrus : The greatest of all losses is 
the loss of a friend*, impfies both that the death or estrange- 
ment of a friend is a loss, and the greatest of all losses. Also 
the remark of Horace : " More impression, even in important 
matters, is produced by a little agreeable raillery, than by the 
best arguments^," implies, in addition to the degrees of the 
impression, the reality of its existence. 

^ In like maimer the exceptive propoaition of Terence, 

" Imperitos, nisi quod ipse facit, nihil rectum putat," 
has been transformed bj Cornelius Gallus into this exclusive: 
'* Hoc tantum rectum quod facit ipse putat." 
» Avarus nisi cum moritur, nihil recte facit P. Syrus, Sent. 62. 
3 Est miser nemo nisi comparatus. Seneca, l^roas, 1021. 
* Amicam perdere, est damnorum maximum. P. Syrus, Sent. 34. 
' ^ Bidiculum acri 

Eortias ac melius magnas plerumque secat res. 

Hot. Sat. i. 10. 
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Hence ihe trath of comparatiyea'depeiids upon the truth of 
the two eensea thej bear, and may be contradicted bj denying 
^ther of them ; as the maxim of Epicums, " Tliat pain is 
the greatest eyil," was impugned by the stoics, on the ground 
that pain was not an enl at all ; while the peripatetics, 
though allowmg pain to rank in the category of eyils, main- 
tained that yioes and other irregularities of the mind were 
mudbi greater eyils. 



CHAPTEE n. 

PBOTOSEFIOKS WITH BEOASD TO TOBH. 

§ l.'^Quantify of Prepositions. 

All propositions are diyided into uniyersid, particular, and 
singular, according to the extent {i, e, quantity) to which the 
pr^cate is affirmed of the subject. If the predicate is affirmed 
of the whole of the subject, the proposition is uniyersal ; if 
of a part of it only, the proposition is particular. For exam- 
ple : " All yicious men are miserable ;" " No miser is rich ;" 
areuniyersal, and their subject being applied to the attribute in 
its broadest sense, is said to be distribuied. But " Some poor 
men are not unhappy;" "All despots are not cruel,*' are 
particular. Their subjects are consequently said to be not 
distributed^ being only connected with the attribute accord- 
ing to a certain indeterminate part of their extension. 

When the subiect of a proposition is a singular term, it is 
also called singular, as " Colbert first introduced the funding 
system into I^once ;'* '* Victoria is worthy of the homage of 
her subjects :" but as such propositions rescftnble the uni- 
yersal in haying the predicate amnHied of the subject accord- 
ing to the whole of its extension, they are ranked, under that 
head. Por it is only essential to the uniyersality of a propo- 
sition that its subject be taken in the whole of its sphere ; 
whether that crphere be great or small does not in the least 
concern it. Single propositions, howeyer, may be fairly 
reckoned particular when accompanied with a qualifying 
word, which restricts the attribute to a portion of the sub- 
ject, as — Non omms moriar : I shall not altogether die ; 
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GsBsar was not ijoholhf a tyrant. But, strictly spiking, sucb 
propositions, admitting of a yariation in quantity, are not 
properly considered singular, the subject being not C»sar, but 
th e pa rts of bis character^. 

When the subject of the proposition is a common term, 
the universal signs, "every, all, no, each," are used to signift^ 
it is distributed^ and the particular signs, " some, there are, ' 
&G.^ to indicate the contrary. Should the common term, 
however, be without any sign, the quantity of the proposition, 
which in that case is termed indefinite, is ascertamed by the 
matter of the judgment, or in other words, the nature of the 
connexion between the two terms. Where the mind conceives 
such connexion necessary, either through its inability to con- 
ceive the two terms apart, or from its knowledge of their 
essential association, the proposition which they constitute is 
deemed universal, as — ^" Birds are not quadrupeds ;" " Circles 
have their radii equal;'' "The planets move in ellipses;" 
" The elementary atoms of matter combine in definite nropor- 
tions^." • Where the connexion is only casual or acciaental^, 
the proposition will be particular, as — " Birds sing ;" " Sena- 
tors are eloquent ;** " JPood is necessary to life ;" where, the 
matter imphes that the predicate cannot be said of the en- 
tire class of objects for which the subject of the proposition 
stands^. Should the nature of the connexion, however, be 

» Whately's Logic, b. ii. ch. ii. § 2. « Though the matter of 

these propositions, t. e, the connexion between their terms, is not 
equallj necessary, since the negation of the two first examples would 
be inconceivable, while the denial of the two last would suppose no 
absurdity; yet, since the necessity of the connexion of the terms of the 
latter depends upon the laws of nature, its competency to imply a 
universal may le inresumed equal to the former. * Archbishop 

Whately, after Aldrich, calls this kind of connexion contingent. But 
that phrase is applied by the scholastics, and their modem successors, 
as also by Kant, to denote that class of facts which depend upon 
natural laws as contradistinguished from absolute truths which can- 
not be conceived otherwise than they are. In thf^t sense, the word 
would exclude many instances of necessary connexion, and is there- 
fore likely to mislead. * The Port Koyal logicians cavil wiUi 
the idea of the distinction between necessary and accidental matter 
as affording a due to the quantity of indefinites, and would sub- 
stitute doctrine and circumstances of fact in their place. Log^que, 
part ii. ch. ziii. Thus : Angels have no body— being a matter of doc- 



0. n, § 2.] qxjalux op pbopositioks. 89 

doubtful, it is eyident, since we can only affirm or deny the 
predicate of those cases in which we have tested the certainty 
of our judgment, that the , proposition must be particular. 
Hence mdefinite propositions have no place in the logi(»d 
system, and are only mentioned here to put the reader on 
ms guard against them^. 

§ 2. — Quality of Propositions. 

The division of propositions into affirmative and negative 
gives rise to their quality ; an affiinnate proposition, of course, 
being that whose copula is affirmative, as " fish breathe ;" and 
a negative one whose copula is negative, as '' misers are not 
happy.'* 

Some logicians, however, hold^ that there is in reality no 
negative in thought, but oidy in the form of en>ression. To 
say ^^ Adeline" is not tall, is to say that she is short. This is 
correct in those cases where the negative is not refeired to 
the verb, but to one of the terms. For then we regard the 
predicate, or subject, as a thing limited — that is, as a positive 
thing deprived of some property. For example: Human 
knowledge is not perfect, is equivalent to human knowledge 
is imperfect ; and some graduates are not learned, is equal 
to some graduates are unlearned; but when the negative 
is referred to the verb, the proposition must be considered 
n^iative as respects the form, otherwise we might argue 
that no proposition could be considered affirmative, as every 
judgment is capable of assuming a negative form. 

The quality or form of a proposition may be either simple 
(pure) or complex, as well as its matter. Thus — ^** Caesar 
loved Cleopatra," is an instance of the simple kind of affirma- 
tion. " Copernicus proved demonstratively that the Helio* 
centric theory was true," is an example of the second ; for 

ttine^ is miiyersal; while: Soldiers were engaged in review-^-being 
one of fact, is particular. But this, in reality, is only expressing the 
same distinction in theological language. * Logicians, however, 

distinguish a species of moral universality, which, though not without 
exception as in the case of absolute or metaphysical imiversality, yet 
are sufficiently approximate to enable us to foimd an argument upon 
them, as — ^Women are talkative ; Old men are prudent. Professor 
de Morgan calls attention to these imder the head of plurative judg- 
ments (Formal Logic, p. 325). ' De Stutt Trapy, Grammake, 
pifft L c. 4. 
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the terms ^'Copermcas proved demonsfiraliyelj*' is onljr 
alleged in support of the affirmation that the Heliocentric 
theory is true, and consequently does not fidl upon the 
mattor but upon tiie form. 

Oases, however, sometimes occur where tiie compleziiy 
may be applied to both, and, according as it is so taken, com- 
pletely change the meaning of the sentence; as ^^ Locke 
asserts that all our ideas have their origin in sensation and 
reflection," may impfy a wish on the part of him who utters 
it to uphold that doctrine; in whidi case the first part of 
tiie sentence, '^ Locke asserts it," must be regardea as an 
incidental proposition adduced in siq^port of l£a affirmation 
in the latter : or it may denote an intention to express this 
doctrine as the opinion of philosophers without affirming ainr- 
thing about its laruth ; in which case the first part, viz., ^^Lowa 
asseitSj" would become the principal preposition, and the last 
would only form a portion of the attribute. The complexify 
then would 611 upon the matter, but the signification would 
be entirely changed. Li such ambiguous phrases, however, 
the nature of the incidental proposition may easily be ool- 
lected firom the intention of ike speaker or writ^. 

Many logicians in this place consider the morality of 
propositions — ^that is, the degree of certainty with which the 
mind affirms or denies the connexion between the terms of 
any proposition it may entertain. Of these there are many 
gradations, as each person ma^ ascertain by consulting his 
own consciousness ; but as their explication would involve 
the question of the foundations of evidence, we join the 
modem schoolmen in relegating them fix>m this part of 
logic 

§ 3. — DistribuHon ofTerma in Propositions, 

We have said the subject of a universal proposition is dis- 
tributed, since it is taken in the whole extent of its signi- 
fication ; and the subject of a particular proposition undistri- 
buted, because only some of its parts are applied to or excluded 
from the predicate. Hence it follows, that the distribution 
of the subject depends upon the quantity of a proposition, 
and is distributed in universals, and in xmiversals alone. 

The distribution of the predicate, on the other hand, de- 
penda on the quality of a propoaitioii. "Eat \\. ia ^vsffifiient 
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to admit the predicate to be a£Snned with truth of the 
subject, that some part of it should agrqe with the subject ; 
we consequentlj caimot infer that it is taken in its whole 
extent from the bare act of affirmation. But for a neeatiYe 
to be true, it is necessary that the entire predicate £ould 
be excluded from the subject. To fulfil this condition, there- 
fore, in every negative proposition the predicate must be 
distributed. Hence the two practical rules generally given 
for distribution are, that none but universals distribute the 
su^ect, and none but negatives distribute the predicate. 

But the last rule is not to be taken absolutely, srnee 
affirmative propositions occasionally distribute the predi- 
cate ; as in those cases where the proposition assumes the 
form of a definition, as common salt is chloride of sodium ; 
some animals are all men ; and we may even oonoeive cases 
in which the rule is entirely overridden, aa, « some trees are 
not some plants ;" ^ no sinners are some men," where the pre- 
dicate is quantified in common with the subject. But such 
propositions are evidently unnatural in theur present form, 
and, if not entirely nugatory when transformed to their 
conventional shtme, may be brought under the two rules 
already given. Thus, ^' some animals are all men" is equi- 
valent, according to the first rule, to '^ aQ men are ani- 
mals," and in ordinary parlance, never aj^pears in any 
other form. Again, the negative proposition that ^'no 
publicans are some men," does not preclude our constructing 
an affirmative judgment out of the same terms, as '^ all pub- 
licans are men." Not having, therefore, the force of a 
negative, it never occurs in speech, and is consequently 
useless. But a negative proposition which contains two 
particular terms, as '^ some lichens are not some plants," is 
still more nugatory, as it might be affirmed of everything 
not only existing, but even identical For if we define 
common salt to be chloride of sodium, we may, nevertheless, 
affirm that some common salt is not some chloride of sodium, 
meaning, of course, that the common salt in this salt-cellar 
is not the chloride of sodium in that^. 

It is not essential to deamess of thought that the pre- 
dicate be quantified — i,e. have a determinate quantity 
either in judgment or expression. In affirming the agree- 

' Tbomp§on'§ LawB of Thought, p. ISSfioioi. 
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ment or disagreement of two ideas, the mind concentrates 
its attention upon the double sphere of the subject, and 
never looks further into the nature of the predicate than is* 
sufficient to enable it to affirm or deny it of the subject. 
To this end it is by no means necessary that the logical 
sphere of the predicate be known, at least in affirmatiye 
cases, but only such parts of its connotation as are either 
identical with the subject, or so distinct from it as to imply 
the non-agreement of the rest of its properties. Thus, when 
we say ^'sJl men are sinners," we pay no attention to the 
extent to which ^^ sinners" may be affirmed of other objects 
besides men, it being a law of the mind never to examine 
further into the nature of the terms upon which it has to 
decide than the correctness of the judgment warrants. For 
this purpose it is evidently sufficient to know that each man 
is peccable without inquiring what other things are so. So 
much, indeed, is this the case, that in affirming ^^ all men 
are sinners," very few, nnless theologians, upon whom the 
question has been forced by abstract study, have ever dreamt 
of asking themselves whether ^' all men are all sinners,'* or 
whether "all men are some sinners," that is, whether the 
term can be applied to angels and devils also, and even if 
some brutes are not included under it^. Again, it is so 
far from beiag essential to the clearness of the proposition, 
*^ some men are not rational," to know whether rational is 
taken in its imiversal or particular sense, that the very sug- 
gestion of its quantification is apt to confuse the judgment 
in pronouncing it. 

Indeed, so foreign is the effort of realising "the new 
analytic" to the mind, that the thing would never have been 
dreamt of had not Sir W. Hamilton been led to it by the 
development of the general idea of predicate quantification; 

' We hare gone into this case at some length, as the contrary 
opinion has b^n distinctly put forth in favour of a thorough-going 
quantification of the predicate, on the ground of its absolute nec^Hsity 
to the formation of clear judgments, by Spencer Bajnes— a writer of 
some promise— in his '* New Analytic of Logical Forms,'* which is 
simply intended to state the views of Sir W. Hamilton as to the ex- 
tensive and beneficial nature of the changes which such quantification 
is calculated to introduce into logic. Mr. Baynes in that work 
hazards the assertion that '* the quantity of the predicate is always 
contained in thought," a statement which appears to us, as in the ex* 
suaple dtedOn the text, to be aboiost ezacUy t^<d i«^«n& Qt\bs& trath. 
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yet no one, surelj, 'would be bold enough to assert that 
eyeiy judgment formed up to this time was less clear, from 
the fact that mankind had never attended to its twdTold 
quantification. The obliyiousness in which the particular 
details of the genemL doctrine lay buried^, is the very proof 
required to show that the mind does not need them, and, itL 
&ct, never adverts to them in the formation of its judgments, 
since the agreement or disagreement which sucn acts pro- 
nounce can be ascertained with certainty without furwer 
knowledge than the double sphere of the subject and the 
connotation (metaphysical sphere) of the predicate afford. 

The propositions which we have exammed in connexion 
with a quantified predicate, if combined with those which 
arise out of a quantified subject, wiU, it is evident, embrace 
every conceivable mode of affirmative predication; and we 
need only negative each proposition it contains to get every 
conceivable mode of negative proposition, and thus complete 
the list of simple categorical propositions real as well as 
possible. Annexing corresponoing signs to each of these for 
the sake of brevity, they stand thus : 



Predicate distributed in conformity 
with rule. 

All planets move in ellipses . 
'No unjust action is expedient 
Some muscles act without our 

volition . 

Some rocks are not granite • 

Predicate distributed against rule. 

Common salt is chloride of 
sodiimi 

Some plants are all lichens . 

Ko rational animals are some 
men 

Some flowers are not some 
rosadendrons 



Quantity. 

Universal 
Universal 

Particular 
Particular 



Universal 
Particular 

Universal 

Particular 



Quality. 

Affirmative 
Negative 

Afirmative 
Negative 



Affirmative 
Affirmative 

Negative 

Negative 



Signs. 



a 
e 

. 
% 





y 

u 

z 



^ Mr. Baynes seems hardly to have been aware that in advancing 
his master's (Sir W. Hamilton) claims to originality in the develop- 
ment of the doctrine, he was only proving its absolute inutility for all 
the practical pnrpo^B of logic. He ^t writes a txeatX^e \.o ^<cs^ ^iicAX 
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An ezainination of the above table will lead to the concliision 
abroad;^ pointed out, that all the propositions, the predicate 
of wlach is distributed or quantified against the rule, save dr, 
are unnatural, and, as such, never used; and that with r^ard 
to a the predicate is not strictlj, but merelj casuaU j, de- 
finitive, not bebig impHed in the form of the expression. It 
will be, moreover, seen l^iat the import of y, t^ and 0, find 
their correct expression in a natural form only when their 
terms are arranged to bring them under a, e, i, 0; we con- 
sequently are led to reject the four other forma of judg- 
ments as worthless, so fSsff as practical logic is concerned^ and 
rest satisfied with the rule already given as sufiicientlj in- 
dicative of the logical sphere of the predicate^ ; viz., that all 
universals and no pamculars distribute the subject; all 
negatives and no amrmativea disiaibute the predicate : and 
thus we have a distributing its subject, e both, its terms, 
• neither, and its predicate. 

§ 4f. — OppasUUm cf P^ropodtions. 

Opposition of propositions is simply the relation of the 
agreement or disagreement of propositions which have the 
same subject and predicate, (matter), but a different quantity 

the quantification of the predicate is essentially necessaiy to the fonna- 
tion of accurate judgments; in &ct, invariably accompanies such 
mental acts, and tiien proves, by way of appendix, that no person ever 
had such quantification in mind but Sir W. Hamilton. Is not the 
effect of this procedure clearly to intimate that clear conceptions have 
been hitherto unknown, or to land Mr. Baynes in a flat contradiction? 
The dilemma is inevitable, and Mr. Baynes must choose his horn. 
1 In rejecting the express quantification of the predicate we find 
ourselves in respectable company. Aristotie (De Enundandi Batione, 
c. vii., and in Anal. Prior, i. c. 27, § 9) also rejects it on tiie ground of 
its futility; and is folloFed by nearly all his commentators, including 
Boethius (Opera Omnia, Basil, p. 348); Averroes (Opera Omnia, 
Venit. b. 1. fol. 45); and Falius, in Arist. de Interp. c. vii., and Anat 
Prior, c. 27, § 9, foL 46. Ambrosius Leo appears the most inclined to 
treat it with favour; but this arose from his antagonism to Averroes, 
every one of whose opinions he made it a point to dispute (Castig. Ad. 
Aver, in Lib. de Interpret.) Isenach, one of Luther's tutors, also 
coquetted with the doctrine, in his Breviarum Dialectica, a divine 
attached to the old opinions, whom, Luther says, he killed by expressing 
before him his withering ccmtempt for scholasticism. For a develop- 
ment of Isenach's views on the quantification of the predicate, see 
Mr, B&yne8*8 Appendix to his Kew Analytic. 
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and quality, orbotii, (form). As we can run any given 
subject, and predicate through the four simple categorical 
propoflitionB a, e, i^o, forming a distinct jud^ent in each, 
any two of winch may be said to be op^sed, it follows there 
are four different kinds of opposition — ^viz., Istly, the two uni- 
Tersals (a and e)^ which are called contraries to each other, as 
'' every man is a responsible agent," " no man is a responsible 
agent ;" 2ndly, the two particulars (» and o), which are called 
subcontraries, as ^^ some man is a responsible agent," ^' some 
man is not a responsible agent ;" these two cases difier only 
in quality, but agree in quantity ; Srdly, a and s, or ^ and o, 
which differ in quantity, but agree in quality, as "every 
angel is a rational creature," " some angel is a rational crea- 
tuK ;" " no metal is incapable of being mametised," " some 
me^ is not incapable of being magnetised ;" which kind of 
propositions are called subaltemans : 4ithly, a and o, e and i, 
which differing both in quality and quantity, are called con- 
tradictories, as " all muscat is &uit," " some muscat is not 
fruit ;" " no forms of government are exempt from change," 
<< some form of governments are exempt from change." 

In considering these propositions it will be observed 
that contraries can never be both true, though they may 
be both DeOso. For, if it be true that every man is ac- 
co>imta]>le for his actions, it is false that some man is not 
accoontable for his actions, which is the contradictory ; and 
8^ more false, that no " man is accountable for his acfcions," 
which is the contrary. Eut the falsehood of the one does 
not imply the truth of the other. For example, if it should 
be &lse that all men have a right to freedom, it would not 
follow that, therefore, no men have. 

Subcontraries may be both true, but cannot be both false, 
as ^^flome men are rich," " some men are not rich," may be 
both true if we do not consider the negation to regard the same 
subject as the affbrmation ; but it is evident they cannot be 
bow &lse, unless we are prepared to assert a man can be 
rich and not rich at the same time. It may, however, be 
observed, that there is no real contrariety where the subject 
of the propositions are not identical, and that consequently 
the term subcontrary is entirelj arbitrary and unmeaning. 

There is also no true opposition in the case of subaltemans, 
since the particdars are consequencea of the general^ so that 
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the relation between them is one of partial agreement. For 
if " aU geraniums are flowers," " some geranium is a flower," 
and if *^ no man is faultless," '' some man is not faultless." 
But it will be at once seen that the truth of the particulars 
does not imply the truth of the universals, though their 
falsity does ; and that the falsi^ of the universals does not 
imply that of the particulars. Hence it is eyident that there 
are many cases in which these subaltemate propositions are 
both true, and others in which they are both Mse. 

The opposition of contradictories is more perfect than any 
of the others, as they are never both either true or Mse to- 
gether ; and hence, u any proposition is known to be true, 
we infer that its contradictory is Dalse ; if false, that its con- 
tradictory is true. For example, if every man is a dependent 
creature, it cannot be true that some man is not a dependent 
creature, and if, contrariwise, it be true that some man is not 
a dependent creature, it is consequently untrue that eveiy 
man is a dependent creature. 

It is important to observe, as the truth or falsity of any 
proposition must depend upon the nature of the connexion 
between the two terms, that in necessary matter all affirma- 
tives are true, and negatives false : thus, all the radii of a 
circle are equal,ls an instance of the first ; no radii of a drde 
are equal, or some radii of a circle are not equal, is a case 
of the second : that in accidental matter all universals are 
false, and particulars true; as, all islands are fertile, no 
islands are fertile, are both false, but become true by sub- 
stituting " some" for " all " and " no :" that in impossible 
matter all affirmatives are false, and negatives true, as is 
evident from the nature of the case. Ey this means, &om the 
nature of the matter, we shall at once be enabled to decide 
upon the truth or falsity of the judgments in every scale of 
opposition ; as, e, g, in accidental matter, contraries will be 
both false, but never both true ; sub-contraries both true, 
but never both false ; and contradictories always one true 
and the other false. 

Denoting the four propositions by their symbols, and the 

truth or falsily of each proposition in each matter by the 

letter F. for (verum) true, and F. for (fahum) false, the 

entire doctrine of opposition, and everything which pertains 

to it, maj be elicited &om the adjoining scheme. 
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For practical purposes opposition is important, as showing 
the force of any assertion, exhibiting the power which it has 
of resisting tmf argument brought against it, or against 
which it is brought. 

§ 5. — Conversion of Propositions. 

The conversion of propositions consists in the transposition 
of their terms, that is, in making the subject the predicate, and 
the predicate the subject, without affecting the truth of the 
original proposition. To ensure this it is evident that the 
qndity of the judgment must be preserved, and no term dis- 
tributed in the converse that was not distributed in the con- 
vertend. For example, because " all salts are fusiMe," we can- 
not infer that all fusible things are salts ; for in that case we 
would employ the predicate universally in the converse, which 
was only taken particularly in the convertend. 

"When the distribution of the terms, however, is not 
affected by the simple transformation of the subject and pre- 
dicate, the conversion is legitimate, the truth of the converse 
being expressly implied in that of the convertend, as — 

Ko charlatan is a patriot ; therefore 
Ko patriot is a charlatan. 

Some boasters are cowards ; therefore 
Some cowards are boasters. 

But this species of conversion, which is called simple, only 
occurs with e and i, the first of which distributes both its 
terms, and the last neither. 
But in those propositions which distribute odIj ot^^ ^1 

H 
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their terms, simple conversion would not be legitimate, asij 
a ; and to render the terms in the converse equivalent I 
those in the convertend, we must afl&x the word some to w 
predicate. Thus, though we cannot infer from 

All birds are animals, that 
All animals are birds, 

we can, by limiting the predicate in the converse to tli 
exact extension it holds in the convertend, effect a legitimafc 
conversion, ad — 

AH birds are animals. 

Some animals are birds. 

This species 'of conversion is consequentlv known bj tl 
name conversion by limitation : e may thus be converted. In 
a is generally so. • 

The proposition o, however, is inconvertible by either < 
these methods, since, whether the quantity be changed < 
not, the predicate of the converse will remain undistribute 
which was not so in the convertend. «^ We are, consequenti 
obKged, in order to effect its conversion, to reduce the pr 
position to i, by considering not as prefixed to the pred 
cate, instead of to the copula. It may then of course 1 
converted simply, that is, by the mere transformation of i 
terms, the subject assuming the form of an incidental prop 
sition. Thus, " some members of the university are xu 
learned'* is equivalent to some members of the university ft 
not-learned, or some who are not learned are members ' 
the university. This may be termed conversion by negatio; 
or, as it is commonly called, by contraposition. Not alone 
but every proposition may be converted in this way^. Heiu 
we may conclude, that in one of these three modes every pr 
position may be legitimately converted ; e and i simply^ a 
by limitation, and o, a, e, and i by negation^. 

An attempt has been made to get rid of the doctrine 
conversion thus propounded by introducing the quantificatic 

*■ Archbishop Whately sajs only a, but if the student chooses to ti 
he will find the conversion applicable to each of the four categoric 
propositions. ' It maj appear that a is capable of simple oo 

version, as in definitions where the predicate is identical with t 
subject, but as its truth does not follow from the original i»ropoBitio 
there is no conversion in the case, the resulting converse being 
dS^Ksrvnt judgment, and not the same judgment in «svQthiex form. 
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'of the predicate, which would reduce the whole affior to a 
""mere ti«iisformation of terms^. The simplification, however, 
^ at all practicable, would be purchased at the expense of 
latilitj. Take the most complex form which the old doctrine 
assumes, that of conversion bv negation, and transform the 
terms of a proposition in o, after having quantified the pre- 
dicate. Bj this process, the proposition '' some metals are 
not all conductors" would become " all conductors are not 
some metals," or "no conductors are some metals." Of 
what conceivable use can the latter judgment be, which the 
first is not able more properly to effect? Conversion in 
such cases would frustrate every purpose it is instituted to 
effect by reducmg a proposition &om a form in which it is 
of some use, as conveying substantial information, to another 
in which it is deprived of a determinate meaning; for it 
cannot concern us to know that no metals are some con- 
ductors, since there may be other conductors which are some 
metals. Yet only in the conversion of o could the quantifi- 
cation of the predicate effect any direct simplification. Por 
the conversion of a, the sole case where its application is 
admissible, cannot be more simply provided for than by the 
old rule ; while that of e, by limitation, if effected in accord- 
ance with the quantification of the predicate, would lead to 
the inference of a particular proposition where a universal 
might be drawn, and consequently be so far nugatory. 

It appears to us that the advocates of a complete quantifi- 
cation of the predicate are so absorbed in the means which 
logic employs, as to lose sight of the ends they are intended 
to effect. The object of conversion is to enable us to throw 
a proposition either into a clearer form or into one more 
fitted to sustain the argument which we may be endeavour- 
ing to establish. But either of these purposes must be 
defeated by crowding the brain with a series of unnatural 
propositions, such as the quantification of the predicate \roidd 
generate, which are never used in ordinary discourse, siaiply 
oecause the mind never considers them adequate either to 
express the clearness or the force of its conceptions. Even 
in the supposition of their competency, they could not be 
substituted for those forms of conversion which loric already 
employs, each of which has its peculiar functions to fulfil in 

1 Jkfr. Baynea'a NewAnalyUc, which expresMsSiX^.ILvm^XAi^^ 
viewer and bean his w^maiur, 

h2 
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the hands of the dialectician. To take the conversion hj 
eontraposition, which is the one against which there is the 
inost complaint, its striking importance is manifest in en- 
abling us to throw a proposition into the negative form, 
when that form will more easily lead to the establishment of 
our position than any other ; as is done by Paley in proving 
the main proposition of his Evidences. The means may be 
cumbrous ; but a complex arrangement is ofben required to 
gain the end in view, where a more simple instrument would 
fail. No doubt the Cuirassiers at Waterloo felt their armour 
an encumbrance; but had they exchanged their plates of 
mail for woollen coats, would tney have done their work so 
well, or, rather, would they have been allowed to do their 
work at all ? 



BOOK ni. 

SYLLOGISMS, — PEOEMIUM. 

As the combination of two or more terms leads to the | 
expression of a judgment concerning their agreement or ' 
difference, so the union of two or more propositions is essen- \ 
tial to the formation of inference ; or, in other words, we 
reason from a comparison of propositions, as we may be said 
to judge from a comparison of terms. But in order that 
two propositions may unite to form a distinct judgment, it is 
necessary they should express something concerning the 
same object ; or, in other words, that they have one term in 
common: the agreement or disagreement of the common 
term with the other terms involved, will then lead to the 
enunciation of a new judgment, declaratory of the relation in 
which the dissimilar terms stand to each other. The evolu- 
tion of such a judgment from two antecedent propositions 
asserting something concerning a common term, is an in- 
stance of one of the simplest forms of reasoning ; and the 
formal statement of the propositions concerned, in their 
sequential order, is called a syllogism. Thus : 

All planets move in ellipses ; 

But Mercury, Mars, and Venus, are planets, 

TAerefore they move in elli^aea. 
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Thongli every illative process implies tliree judgments, ia 
two of which one term is compared with two others, in oider 
that the relation between these last may be accurately deter- 
mined in a conclusive proposition; yet this number of judg- 
ments is by no means necessary for every sort of inference. As 
we have already seen in the opposition, and conversion of pro- 
positions, we can make a series of inferences from two terms; 
as from the fact of man being mortal, it is competent to any 
one to infer that some mortal beings are men, or that no 
man can be immortal ; that immortal beings are not men, 
and that he who honours a man honours a mortal ; but such 
inferences do not embrace any illative process — that is, the 
evolution of any new judgment different from the one already 
expressed, but only the same judgment in a different form ; 
and, therefore, are properly excluded from the domain of 
strict reasoning, which is only employed in eliciting new 
truths, or in presenting those already discovered in a de- 
monstrative form to others^. Each inference in the case of 
strict reasoning, when completely analysed, will be found to 
depend upon three or more such propositions, as we have 

1 The reader must have his eye on this distinction, as it appears to 
08 that the losing sight of it has betrayed some distinguish^ writerf 
into an erroneous conception of the nature of reasoning. Thus Dugald 
Stewart resolves the whole process into intuition and memory, and 
presents us with a case of immediate inference, which the first kind it 
generally called, as an instance of reasoning in which three judgments 
are irrelerant, and then proceeds to reject the Aristotelic theory on 
account of its non-applicability to a case in which there is really na 
reasoning at all !! (Phil. Hum. Mind, b. iii. c. ii. § 1.) Mr. Samuel 
Bailey, in his recent able Essay on the Theory of Beasoning, seems to 
fiill into the same error, in citing similar cases of reasoning ( ?) as un- 
recognised by, and foreign to, the Aristotelic syllogism (p. 83), as *' all 
men are fallible," "this man is fallible." Locke (Hum. Und. b. iv. 
§ 15), who, in this and other places, seems above his disciples, re- 
stricts reasoning to the sense in which we have taken it, and insists 
upon the distinction above laid down between the two kinds of in- 
£^ence, one of whidbi he calls Immediate, the other mediate. All Hhe 
writers who adopt Stewart's views confound the relation between the 
formal identity of a syllogism— *-viz., the necessity of the conclusion, if 
the premises be true, with its material identity — viz., the identical 
truth of each of tiie three judgments. Though we see the former in- 
tuitively, we do not see the latter. A middle term is necessary to dis- 
tinguish it. Truth, like life, is propagated by union :— two verities must 
unite to produce a third* 
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described ; and the properties which attadi to them in, tiieir 
i^Uogistic union, and the multifonn modes in which th^j 
mar be combined, will form the subject of the present bod^ 
Under the former head we shall treat of tne one graat 
canon of mediate inference, and the general rules which axe 
to be observed in its appHeation; i^e moods and figures wiU 
follow with their specitd canons and rules, and the number 
of yalid cases of inferences to which these lead will be con- 
trasted with the more enlarged series which a complete 
quantification of the predicate is said to establish. The second 
portion will comprise the different kinds of sjUogisma with 
the laws of the reduction of the more complex to a sim- 
ple categorical form, to which the syllogistic rules and 
imousZe more applicable. In this bool, therefore, we 
restrict ourselves to the naked syllogism as the inferential 
link out of which the chain of proof is constructed. How 
these links are bound together in the evolution of new truths, 
or in conclusive lines of demonstration; the inductive and 
deductive forms they usually assume with the laws of l^eir 
combinations ; the grounds on which all proof rests, and the 
various axioms which legitimise and discriminate its dif- 
ferent degrees of certainty ; are evidently matters which re- 
gard a higher step in the treatise than simple inference, and 
may be regarded, iu Lord Baqon's manner, as certain pro- 
dromi, or anticipations which prepare the way for the con- 
sideration of the consecutive forms of reasoning which 
are to engage our attention iQ the different sciences. As 
such we shall consider them apart in the next two books. 



CHAPTEE I. 

PEOPEETIES OF SYLLOGISMS. 

§ 1. — Universal Canon of Mediate Inference with the Oenei^al 

Mules of the Syllogism, 

As all reasoning may be virtually resolved into a com- 
parison of two terms with a common third term, with a view 
to ascertain their respective relations to each other, tli^ 
geometrical axiom — viz., two ttvmga ^\i\Qi\i ^Te eq;aial to a 
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tbird lihing aie equal to eadi other — ^which underiies all ma- 
thfimstical inference, may be said to be fundamental to every 
kmd of valid inference on whatever matter employed^ ; but 
to transform this axiom into the iiniversal canon of in- 
ference, in such a manner that it shall prospectively embrace 
aU the general rules, requires a prelimmary remark respect- 
ins the sense of the word relation. 

Two tenns are said to be rdated when they stand to each 
other in the position of subject and attribute ; but this re- 
lation varies m degree according te the different quantity 
and quality of the proposition in which it is expressea. 
Thos, if a subject stand to an attribute in the relation of a 
universal te a particular, the relation of the attribute te the 
subject is said to be inferior to that of the subject with the 
atlzumte, because the latter embraces fewer objects ; and, 
in like manner, if a common term be affirmed of one object, 
and denied or excluded irom another, the relation in which 
such term stands te the latter is called inferior te that of 
affirmation, abice it is much more definitive te afi&rm than te 
deny. Hence when two terms, taken in the same extension, 
are contrasted affirmatively with a common third term, no 
difference of relation occurs between them — ^in other words, 
the relation is termed equal ; but when one is applied either 
particularly or negatively to a common term, while the other 
is taken universally and affirmatively, the relation of the 
ionnsir is said te be inferior te that of the latter. With 
this proviso, we may take the universal canon of reasoning 
to be : What equal or inferior relation subsists between either 
of two terms and a common third term, with which both are 
related, and one at least positively so, that relation subsists 
between the two terms themselves^. Observing this canon, no 
syllogism can be formally invalid, and we shall see the reason 
of this by tracing the manner in which it folds up within 
itself the general rules of the syllogism. 

Ist. Every syllogism must contain no more than three 
terms. Of these, the two whose relation is to be proved 

> See Bacon's Primary Philosophy, De Aug. b. iii. c. 2 : " Qucb in 
eodem iertio conveniunt inter se conveniunt,** regula est itidem ex mathe- 
maticis ; verum sirntU tarn potens in logica ut syllogismi ait fundamen- 
tum. ^ This canon, with a little alteration, we have taken from 
Sir W. Hamilton. See Mr. JBaynes's New Analytic. 
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aie called the extremes of tlie conclusion, or question ; and 
the term, bv which their relation is proved, is called the 
middle. Of the extremes, again, the subject of the condu* 
sion is called the minor term, and that which stands as 
predicate the major term^. 

The term major has been applied to the attribute of the 
conclusion, and minor to the subject, because in the most 
natural form of inference^, the major was by its position 
the most extensive, and the minor least. Thus, in the 
syllogism: All wise men are circumspect; but Solon was 
a wise man; therefore, Solon was cu*cumspect; circum- 
spect, the major term, is more extensive than Solon, the 
minor, for we include Solon and all other wise men in 
circumspect. When the conclusion, however, is either par- 
ticular or negative, it is impossible to ascertam the relative 
magnitude between the two terms. There is nothing to 
prevent in such cases the so-called major term &om being 
much less than the minor, though there is always a pre- 
sumption in favour of the contrary case, arising from the 
mental habit of restricting the subject and leaving the 
predicate unquantified. 

The fulfilment of this rule is secured by that part of the 
canon which enjoins the relation of two terms with a com- 
mon third term by way of subject and predicate : but this 
does not prevent one of the propositions from being con- 
junctive, that is, from including several distinct terms under 
it ; for so long as one predicate is affirmed of them, such 
plural subjects are logically considered as one term. The 
rule is directly aimed against the assumption of two middle 
terms, since, in that case, . the extremes, or terms of the 
conclusion, not being both compared to the same term, 
could not be conclusively compared to each other. 

2nd. Every syllogism can embrace only three judgments, 
viz., those commonly called the premises, in which the 
extremes are respectively compared to the middle, and the 

' In Greek, major = t6 wcpov 

minor = t6 irepov 

middle =: t6 fieaov 
* The first mood of the first figure. See next section. 
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concluaion in which the relation of the two extremes is 
expressed. Of the premises, that in which the middle tenn 
is compared with the major or attribute of the conclusion^ is 
styled the major premiss, and that in which the middle is 
compared, with the minor, or subject of the conclusion, is 
termed the minor premiss. 

There may be some combinations of more than three 
propositions, which seem to present simple cases of infer* 
ence ; but if all such are carefully analysed, they wiU be 
found to resolve themselves into plural inferences, each of 
which, when fully expressed, expands into a distinct syllo- 
gism, with a triplex judgment. The rule, therefore, strictly 
holds under every circumstance, and, indeed, mav be con- 
sidered as a necessary corollary of that part of the canon 
which ensures the first rule. For if there be only three 
terms, each of which is to be compared once only with 
the two others, it is evident there can be only three judg- 
ments, viz., those which express the three acts of comparison, 
since three terms cannot be incorporated in more than three 
propositions without repetition^. 

3rd. The middle term must be distributed once at least 
in the premises, which is ensured by making it either the 
subject of a imiversal, or the predicate of a negative ; for if 
it be taken particularly in both of the premises, one of the 
extremes may happen to be compared with one part of its 
extension, and the other with the other part, as : 

The wise are good ; 

Some ignorant people are good ; 

Therefore, some ignorant people are wise. 

Here the term good being undistributed, is applied to two 
different classes of people, and in that double sense predi- 
cated of ignorant and wise. These extremes are conse- 
quently compared with two different parts of the term 
good, so that in lieu of one middle term we have two, 
against the express sanction of the canon. The same 
illusion equally obtains where the middle term is ambiguous 
or equivocal, for in such instances two different senses may 
be struck out of the word, and the same error committed as 

> Thompson's Laws of Thought, p. 231, 2nd ed« 
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if the teaem had remaiiied undistributed. To cite a glacing 
instance: 

Light is contranr to darkness, 

Feathers are light ; 

Therefore, feathers are contrary to darkness^. 

As the purport of the rule, however, is to secure the 
comparison of each of the extremes with ihe whole or the 
same part of the middle, this, it has been argued, may be 
obtained^ without an express distribution of the middle ; as 
when, instead of introducing every part of a third term, we 
specify what part of. it, is intended to be taken in both 
premises; but we cannot so specify the part of the middle 
without rendering it a singular term, and such we have 
seen are universal, and consequently dislributive. Thus, from 
the premises : 

Three-fourths of the army were ^Russians, 
Three-fourths of the army were slaughtered ; 

we m^y fairly infer that 

Some who were slaughtered were ILussians. 

For, even supposing the whole of the remaining fourth that 
were slaughtered were Turks, there would still remain two- 
fourths in the second premiss to be put to the account of 
the Bussians, as the following lines wDl show : 

Russians f 

Army I I ] I I 

Men slaughtered I 

But it is evident that ia this case the middle term is of a sin- 
gular character, an.d consequently universal, and as such dis- 
tributed in both premises. 

4th. No term must be distributed in the conclusion which 
was not distributed in one of the premises, since that would 
be to employ the whole of a term in the conclusion, when 
only a part of it had been employed in the premises, which 
is in reality equivalent to the introduction of a fourth term. 
Thus: 

Edward is melancholy, 

Edward is wise ; 

Therefore all wise men are melancholy. 

' ArcbbiBbop Whately's Logic, b, li. c. m. % ^. '^ TYv^m^Mu's 

I^ws of Thought, p. 237. 
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Again; 

All quadrupeds are animals, 
A bird is not a quadruped ; 
Therefore it is not an animal. 

In the first example, the minor term is taken more exten- 
sivelj in the conclusion than in the premises — an act which 
is called illicit process of the minor ; in the second example, 
the major term is in the same position, and is similarly 
termed an illicit process of the minor. Between the two in- 
stances there is, however, this difference, that the illicit pro- 
cess of the major is far the worse £a.ult, as in that case we are 
not entitled to draw any conclusion at all ; but in the other 
we onlj draw a uniyersal in place of a particular. This rule 
is expressly provided for by that part of the canon which 
directs that the terms be expressed in the conclusion accord- 
ing to the inferior relation which they hold in the premises. 

5th. Prom negative premises we can infer nothing; con- 
sequently one must be afi&rmative. Eor if both extremes are 
said to disagree with the middle term, they cannot be com- 
pared together. Thus, from 

Every wise man is not amiable, 
No miser is wise, 

we can infer nothing. This rule is expressed in the canon 
by the clause enjoining that one of the' extremes shall be 
connected with tne common third term positively. 

6th. If one premiss be negative, the conclusion must be 
n^ative. For in that premiss the middle term is pro- 
nounced to disagree with one of the extremes, and in the 
other premiss, mncli must by the preceding rule be affirma- 
tive, to agree with the other extreme ; but extremes which 
disagree with each other can only lead to a negative conclu- 
sion. This rule is also secured by that part of the canon 
already quoted as involving the fourth rule ; viz., that the 
conclusion must follow the inferior relation of the extremes 
in the premises^ 

These rules in the common school logics are extended to 
eight, and are thus expressed in hexameters : 

Terminus esto triplex medius majorque minorque : 
Latins hos quam prsemissae conclusio non vult : 
Nequaquem medium capiat conclusio oportet : 
Aut semel aut iterum medium geneia\iteT e^\iQ\ 
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Utraque si prsBxnissa^neget, nihil inde sequitur : 
AmbsB affirmantes nequeimt generare negentem : 
Nil sequitur ^eminis ex particularibus unquam : 
Pejorem sequitur semper conclusio partem. 

But if these are examined, the remaining two will be foxmd 
to be included in the ones we have already particularised. 
For example, the third and fourth rule preclude all inference 
from two particular premises, because the resulting syllo- 
gism would involye either an undistributed middle or an 
illicit process. As : 

Some minerals are crystals, 

Some stones are not crystals ; 

Therefore some stones are not minerals. 

The fourth rule, also, collaterally implies, that if one of the 
premises be particular, the conclusion must be particular, in 
accordance with the canon, that the terms in the conclusion 
must follow the inferior relation, if such exist, which obtained 
in the premises. For, the inferring a universal conclusion 
in that case would lead to the illicit process of the minor. 
"Thus, from 

All who live virtuously deserve esteem, 
Some Pagans lived virtuously, 
we can only infer that 

Some Pagans deserve esteem. 

It may also be remarked, that several of the rules assign the 
conditions for the existence of a syllogism rather than afford 
any direct test of its validity. It is likewise important to 
remember that all the general rules already given are not to 
be regarded as something distinct from the canon, but as a 
detailed exposition of its principles, intended to secure in all 
cases every illative process from error. 

§ 2. — Figures of the Syllogism, 

The figure of a syllogism is determined by the situation of 
the middle term when compared with the extremes of the 
conclusion in the premises. This may obviously vary in four 
different ways. For the middle term can either be the sub- 
ject of the major premiss, and the predicate of the minor, 
which is the first figure ; or the predicate of the major premiss, 
and the subject of the minor, which is the fouxth. ^^use \ or the 
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predicate of both prenuses, wHicH forms the second figure ; or 

the subject of both, which constitutes the third figure. Using 

the initial letters of the different terms, in lieu of concrete 

exemplifications, the scheme m&j be thus expressed : 

Istfig. find fig. 3rd fig. 4th fig. 

M,P, P,M, M, P, P,M, 

0,M, I, M, M, S, M, S, 

.-. s, p, .-. s, p, .-. s, p, ••. s, :p. 

Each of these figures haye their respective rules, which, how- 
ever, are inTolyed in the universal canon and the rules already 
given; and only lead to a separate statement, by way of 
caution, that none of the figures may violate the principles 
of the rules ahready given. Though the reader might easily 
evolve these speciid rules, from an examination of each figure 
in connexion with the main canon, we will state them at 
length, together with the laws or principles which the four 
figures exemplify. 

The construction of the first figure requires the major 
premiss to be universal, and the minor affirmative ; as in the 
celebrated argument of Aristotle^, to prove the inseparable 
union of the virtues : 

He who possesses prudence possesses all virtue, 
He who possesses one virtue must possess prudence ; 
Therefore he who possesses one virtue possesses all. 

For if the minor were negative, the major must be affirma- 
tive by the fifth general rule, and the conclusion negative by 
the sixth ; the greater term, which is taken only particularly 
in the major premiss, would then be taken universally in the 
conclusion, in contravention of the fourth rule. Now, if the 
minor must be affirmative, the major premiss must be uni- 
versal, otherwise the middle term, being the subject of the 
latter, and the predicate of the former, would be taken twice 
particularly, against the third rule. 

The principle or law which the first figure exemplifies, is 
the celebrated dictum de omni et nulla, which Aristotle sup- 
posed to be inclusive of all reasoning. It may be thus ex- 
pressed : " Whatever is affirmed or denied of a class may be 
affirmed or denied of any part of that class^.*' So that if 

> Eth. b. vi. pcusm, ' Arist Cat. eh. v., and PrL An. L ch. v* and 
Ti. See Bobn^0 Scientific Libraiy. 
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cme attributes to men free agency, we may also affirm it of 
Ethiopians as part of the class men ; or if it is denied tihat 
bnites are thinking beings, we may also aver the same of 
apes, which are included in the same category. Whatero be 
the subject-matter, this figure invariably illustrates the same 
principle ; since in it the greater term is affirmed or denied 
of the middle, taken universally, and this same middle is again 
affirmed of the lesser term, in a particular sense, which makes 
the subject of the conclusion stand in the same relatioa to 
the subject of the major premiss as part to a whole, and con- 
sequently produces a subordination of classes. 

The first figure is generally deemed the most perfect be- 
cause all the propositions, 0, e, i, 0, can be proved by it, 
and a universal affirmative by it alone^. The reason 01 the 
latter is, that with a view to make the conclusion a universal 
affirmative, the lesser term must be taken generally in the 
minor, and consequently form its subject ; but the miadle tena 
being the predicate of the minor, is particular, whence arises 
the necessity of taking it universally in the major where it is 
the subject. Eut this can only occur in the firat figure. 

Since the second figure is that in which the middle term is 
taken twice as attribute, it requires two cautions, with a view 
to secure its adherence to the general rules of the universal 
canon. The first is, that one of the premises, and conse- 
quently the conclusion must be negative ; and secondly, that 
the major proposition must be universal : as in Cicero's argu- 
ment against the Epicureans^. 

An true philosophers regard virtue as a good in itself, 
But the Epicureans do not reckon virtue a good in itself; 
Therefore the Epicureans are not true philosophers. 

EoT if both pro{>oBitions in this syllogism were affirmative, the 
middle, which in this figure is always the attribute, would 
be taken twice particularly, against the third rule ; and snce 
the greater term is universally taken in the conclusion, it 
cannot be taken particularlj" in the major premiss, where it 
is the subject without an illicit process, whidi the fourth role 
directly forbids. 

^ Not as Mr. Thompson states (Laws of Thought, p. 242), because 
it more directly exemplifies the dictum de omni et nvUo, * De 
OficUa, h. j. and ii. 
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The Becand figure illustrates the dieiwm de dherto, heme 
foonded on the axiom, " If one term is contained in, and 
another excluded from a third term, ther are mutually ex- 
chided,*' and is obyiously useful for showmg the differences 
of things, and remedying the confusion arising from indistinct 
conceptions. Por instance, when we haye to disproye some- 
thing that has been maintained, or is likely to be believed, we 
show that the thing we are speaking of cannot belong to 
such a class, either because it wants what belongs to the 
whole of that class, or because it has something of which that 
dass is destitute ; in either case the inference will fall into 
the second figure. 

Aa the middle term in the third figure is twice taken as 
subject, it follows, with a view to the obsenrance of the canon, 
that the minor proposition must be affirmatiye, and the con 
elusion particular; as in Adam Smith's reasoning on the 
moral sentiments^y 

Prudence has for its object the benefit of indiyiduals ; 

Bat prudence is a virtue ; therefore 

Some virtue has for its object the benefit of the individual. 

For if the minor were negative, the same consequences would 
follow which have been already pointed out m the case of 
a minor negative in the first figure. While a general con- 
dumon woxdd lead to an illidt process ; as the subject, which 
is onbr taken particularly in the minor premiss, would then 
be nmversal against the fourth rule. 

The prindple which the third figure exemplifies may be 
called the dictum de eseemplo, that is, '' Two terms which con- 
tain a common part partly agree, or if the one contain a part 
which the other does not they partly difier ;** and is generally 
employed to establish an objection to an opponent's premiss 
where his argument is such as to require that premiss to be 
universal. Thus, if any one contended that this or that 
doetrine ought not to be admitted, because it cannot be 
explained or comprehended, his suppressed major premiss 
might be refuted by the argument, that gravitation, as an 
occult quality, cannot be explained or comprehended : a great 
part of Butler's analogy might be exhibited in this fom?. 

The fourth figure is only employed by an acddental awk- 

1 Againtt Hutdieson and others, who placed all virtue in benevdeDoe. 
« WhateJys Logic, b. it ch. Ui, § 6. 
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wardness of ezpression ; and as the conchiBioii which the 
mind would naturally draw from premises in which the 
middle term appears as the predicate of the first proposition, 
and the subject of the second, would change it into the first 
figure, this course is ordinarily taken by simple conyersion. 
Thus, in Cicero's argument^ : 

"Whateyer is expedient is conformable to nature, 
Whateyer is conformable to nature is not hurtful to society ; 
Therefore what is hurtful to society is neyer expedient. 

Here the mind is naturally led to expect the conyerse of the 
conclusion to be drawn as the proper consequence, yiz., 
" what is expedient is not hurtful to society," which would 
transform it into a syllogism in the first figure. It would, 
therefore, be only sanctioning a blimder to inyest the fourth 
figure with axiom and rules^, and we mention it, indeed, in 
this place only to caution the reader against it. 

Some logicians^, it may be obseryed, taking that proposi- 
tion which is placed first for the major premiss ; and for the 
minor, that wnich stands second, apply to the fourth fie^ure 
the reasonings of the first, and condemn Aristotle for not re- 
cognising it. K, however, the major and minor premises 
were to be determined by their situation in the syllogism, it is 
obyious that the conclusion would be frequently confounded 
with them, since, in ordinary reasoning, it is as customary to 
mention the fact and then proceed to the proof, as it is to 
begin with the proof and then mention the fact ; while in that 
class of reasoning which take the shape of questions and pro- 
blems, it is inyanably the practice to commence with a state- 

1 De Offlciis, b. ill. ' It was, notwithstanding, done hy Lambert 
and the Fort Royal logicians, though Arnauld treated the subject of 
his labour with some degree of contempt. See TArt de Penser, part ill. 
ch.yiii. Aristotle never alludes to the fourth figure; and some logi- 
cians, on the authority of Averroes (in 1 FrL An. ch. yiii. yol. 1. 
p. 63), hare attributed it, as an actual discovery, to Galen; which is 
much about the same as to attribute phlogiston to Beecher as a chemi- 
cal discovery, because no one had stumbled upon that error before. 
Mr. Thompson is of opinion that Galen did not adopt the fourth figure, 
firom the inspection of a Greek copy of Galen's Dlalectia, recentiy 
published in Paris, from a MS. of the eleventh century. To prove, 
however, that nothing can be so absurd that will not admit even of 
elaborate apology, Zaberella has written a book in defence of the 
fourth Sgure, * Gassendi, Institutio Logics, pars tertia, canon !., 

and ZBberella. 
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ment of the oondusion^. Of the latter instance, we of course 
&id many examples in mathematics ; of the former, any writer 
will afford us frequent examples. Thus, Horace : 

Qui melior servo, qui liherior sit avarus ; 
In triviis fixum, cum se demittit ob assem 
Nor video : nam qui cupiet, metuet quoque : porro 
Qui metuens vivit, liber mihi non erit unquam?^ 

which is reducible to. 

He who is in continual fear is not free, 
Every miser is in continual fear ; 
Therefore no miser is free. 

The local arrangement of the propositions, therefore, which 
affect no change in the argument, are not to be taken as 
an index of the major or minor premiss, but that proposi- 
tion must be considered as major, one of whose terms is the 
attribute of the conclusion, and that the minor, in which the 
subject of the conclusion is found. 

§ 3. — Moods of the Syllogism, 

The designation of the three propositions of a syllogism, 
in their logical order, according to their respective quantity 
and quali^, constitutes its mood. Thus the syllo^m last 
given, ''He who is in continual fear is not &ee," is in the 
mood e, 0, e. Since there are four kinds of propositions (a, 
e, », o), and three propositions in ea<5h svllogism, aU the pos- 
sible ways in which these can be combined in a syllogism 
are sixty-four. For any one of these four may be the major 
premiss, while each of these four majors may have four dif- 
ferent minors ; and of these sixteen pair of premises each may 
have four different conclusions. But by bringing each mood 
to the test of the canon, twenty-eight will be found excluded 
on account of negative and particular premises ; eighteen by 
the condition that the conclusion follow the inferior part ; 

1 Sir W. Hamilton asserts, that the Greeks (Pagan and Christian, 
Peripatetic, Academic, Stoic, Epicurean, and Sceptic, down to the 
taking of Constantinople) placed first in syllogistic order the minor 
proposition, and that the Latins, up to the sixth centuiy, were of accord 
with the Greek, when the example of Boethius caused succeeding 
sdiolars to follow the present practice, which assigns the first place to 
the major premiss. '£pist.i. 16. 

1 
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six for the reason that a negatire conclumon eannot follow 
from partictdar premises ; and one, t, e^ Oy becanse the maior 
proposition of a negative conclusion can never be a particiuar 
afl&nnative by the fourth rule. When these fifty-three in- 
valid moods are subtracted from the list, there only remain 
eleven, viz. : 

Four Aflbmatives and &ven Negatives. 

a^ a, ciy 
a, i, f , 
Of a, tj 



«, 


«i 


«i 


«, 


«, 


«, 


«, 


a, 


0, 


«, 


0, 


0, 


0, 


«, 


0, 


e, 


h 


Of 


», 


e. 


0. 



Each, however, of the valid moods are not admissible into 
every figure, since some may violate the general canon in 
one figure though not in another. Thus, i, a,iis a vaEd 
mood in the third figure, but in the first it would be attended 
with a distributed middle. So «, e, c would involve in the first 
figure an illicit process of the major, but is legitimate in the 
second ; and a, a, a, which is admissible in the first figure, 
would in the third involve an illicit process of the minor. By 
a 'similar application of the moods to the figures in detail, it 
will be found that each will admit only six valid moods ; and 
of these several, though valid, are useless, as leading to a 
particular conclusion when a universal might be drawn. As, 
for instance, «, c, o, in any of the four figures, or a, a, i, in 
the first figure : Thus, 

All human creatures are entitled to liberty, 

All slaves are himian creatures ; 

Therefore some slaves are entitled to liberty. 

Por this reason, five out of the twenty-four moods arising 
out of the union of six valid moods in each figure are re- 
jected ; so that nineteen remain as the only valid forms in 
which inference can lead to a usefril result ; and even of these, 
five may be very well neglected as belonging to the fourth 
figure. As one mood may occur in two f^;ures, it is neces- 
^^ to distinguish both the mood itself and the figure in 
which it ia to be found, and to effect thi& purpose logicians 
hare devised names, with vowels, coixesjoTLam'^^.o^^^'^^^ 
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moods, and arranged them in verses, eacb line of which 
answers to the respeetire figure in which the moods occur. 
Thus: 

Eia. 1. lB(srb€rra\ celctrenty iarii, ferioque prions. 
I Fig. 2. C^sar^, c<mi6s-tr^ feetino, haroko secundsB. 
i "FiGt. 3. Tertia^ doraptt, dfsamts, datisi, feiirpton 
I BorordOy ferisOy habet. Quarta insuper addit 

Fig. 4. Bramont/p, cameneB, dimaris, fesapo, fresisan. 

The five moods of the fourth figure are sometimes ex- 
pressed as 

E^oltpton, ceiantes, dabitis, fa^esmo, 
'Erisesomorum, 

which transform the minor into the major premiss : For it 
was maintained, as Aristotle had not made a separate figure 
for these moods, that they were only indirect moods of the 
first figure with the conclusion reversed, and that, conse- 
quently, the attribute of the latter was the true subject. But 
as the conclusion is invariably supposed to be the thmg which 
reffliires proof, it is certainly preferable to take always as the 
major the proposition into which the attribute of the conclu- 
sion enteris, and bring them under the first figure by simple 
conversion. 

§ 4. — The Quantification of the Predicate (new analytic) 
considered with rrference to Mood and Figure. 

The list of valid moods has been enlarged by introducing 
into the combination the four additional propositions which 
emerge out of the express quantification of the predicate : 
but as we endeavoured to show that judgments with a 
Quantified predicate were never practically subject to the 
mind's attention, and that if it needed to express the rela- 
tions about which they are employed, it would fiing them 

^ These verses commence (jbarbara) ominously enough, and have 
been the subject of some wit and banter. It must, however, be con- 
fessed, considering, the age in which they were produced (thirteenth 
century), and the man in whose works they were first found (Peter 
Hispanus), that they display an ingenuity which might have excited 
the envy of the Stagyrite himsdf. In addition to the distinction 
of mood and figure, the consonants, combined with the vowels, were 
intended to serve a distinct purpose in reduction, which, however, the 
discovery of dicta quite as potent as the axiom de omni et nullo for each 
of the tgwrcB, has rendered nugatory. 

I 2 
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into one of the forms included in the four judgments, a, i, 
e, 0, to which we have restricted the consideration of logical 
quantity and quality, we might rest the matter here : since 
if that position be sound, the extension of yalid moods can 
only be gained by the interpolation of useless propositions, 
leading to conclusions or mferences that no one ever seeks 
to establish. It may, however, be important, considering the 
high quarter^ from which the doctrine of the complete quan- 
tification of the predicate emanates, to give it an ampler con- 
sideration here, where it is designed to replace the old cate- 
gory of syllogisms, and which, consequently, is alleged to be 
the true sphere of its utility. 

The two great ends which the new quantification is desi|;Ded 
to accomplish, are the amplification of the valid forms oirea- 
soning, and throUgh it, the abolition or simplification of all 
that is cumbrous in the old systeln of logic. The first of 
these is certainly effected by the introduction of the four 
additional propositions, v, y, a?, 2?, already given* ; as these 
would increase the list of judgments to eight ; and the dif- 
ferent modes of combining eight propositions by three (the 
number which iionstitute the syllogism) would be 8 X 8 
(= 64) X 8 =: 512. After the invalid syllogisms have been 
excluded from this large category, there remain thirty-six 
legitimate syllogisms — twelve negative and twenty-four affir* 
mative — for each figure, so that u we even restrict ourselves 
to the three first figures we shall get 108 forms of valid 
inference in lieiTbf the twenty-four obtained in the old table. 

On examining the new forms of judgment, however, the 
majority of the inferences will be found so weak and indefi- 
nite as to be of no practicable utility ; v^hile there is hardly 
one of those which may be said to add something to our 
knowledge of the subject, which the mind would not throw 
into one of the first four propositions as a more natural 
expression of the relation between the subject and the pre- 
dicate than the constrained forms sought to be introduced. 
Thus, to take the first case, of what earthly use is it to infer 
by the mood 0, t, z (of the second figure), the following ; 

Some minerals are non-conductors, 

Some metals are conductors ; 

Therefore some minerals are not some metals ; 

' We need hardly say the di8tmg\ii»\ie^ 'pTcS«%icit ^1 V^i;^ vA 
metaphyaicB in the University of ^diinbxxct^U, ^\x N^. ^^ucE^Xnci^ 
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notwithstanding every mood in wHich x, z occur, that is forty- 
five out of the 108, end in some intimation of an equally 
startling character. 

Though the syllogisms in which y occurs alone, or in com« 
bination with any of the four propositions a, e, i, o, are com- 
petent to communicate information which might fairly form 
the subject of inference ; yet this is done in so imnatural a 
manner that the mind, even in its most confused state, never 
stumbles upon them by the remotest accident. Thus, who 
could ever be led to infer y, y, y, in the first figure ? 

Some beasts are all cloven-footed. 

But some animals are all beasts. 

Therefore some animals are all cloven-footed. 

Yet this is an average specimen of the class of syllo^sms 
the reader would get from introducing y into the senes of 
propositions. It is obvious, as we have before remarked, 
that if the mind had to express such a relation it would 
transfer the terms thus : 

All cloven-footed creatures are beasts. 

But all beasts are animals, 

Therefore aU doven-footed creatures are animals, 

wUch would bring the syllogism into the mood a, a, a. On 
account, therefore, of that mental law which leads us in- 
variaibly to affirm the particular of the universal, and con- 
sequently to assign to the latter the first place, or, in other 
words, to make it the subject of the judgment, the propo- 
sition y may be regarded as deformed and useless in logic : 
its place is always naturally supplied by a. 

l^e moods in which u occurs, though not so faulty in ex- 
pression, may be put out of court for the same reasons as 
y, its functions being so completely discharged by a, that no 
instance can be adduced of a practicable nature which would 
call for its interposition. Thus, to take a casual instance, in 
«, a, a, of the second figure : 

All responsible agents are all men, 

But all Ethiopians are men, 

Therefore all Ethiopians are responsible agents ; 

we do not require the attribute of the major to be taken 
universally to get the conclusion, which would be equally 
evident were the more natural judgment (a^» tvl., ^^ fe^ 
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responsible agents are men" substituted in its place. The 
mind, indeed, neyer adverts to the extension of the predicate 
further than is required to ascertain wliether it can be 
affirmed or denied of the subject ; the consideration how far 
it maj overlap it, or to what other things it may be appHed, 
would be quite extraneous to the judgment before it, and is 
therefore never dwelt upon. Admitting, therefore, the ex- 
tension of the vaUd forms of reasoning at which the doctrine 
of quantification aims, a dose inspection of the new judg- 
ments which arise from its application compels us to reject 
it as useless ; for where the inference to which they lead is 
not equivocal or ambiguous, it is too awkward to be ever 
used ; and, in the latter case, the relations of the judgment, 
and the subsequent inference, find their natural expression 
in the nineteen moods alreadj given. 

Nor is the plea of utility unadmitted by the advocates of 
the new system, who advocate many changes on that ground, 
although they involve themselves in not a little inconsistency 
by challenging at the same time for logic the evolution of all 
the conceivable modes of thought. That the two principles 
are often in antagonism, no one can deny, since many modes 
of inference are conceivable which have no practicable utililr ; 
and least of all the proposers of the new quantification, who 
reject the fourth figure on the very ground that we extrude 
the new analytic from a practical system of logic^, viz., that 
of its utility ; but as they have admitted the competency of 
that test to sweep away a figure along with its five moods, 
they cannot shield themselves from its application to the new 
table of judgments, which it will be found to explode quite as 
efiectuaily as the fourth figure. But we are disposed to carry 
the test of utility to higher ground, and apply it to the very 
extension of reasoning forms, which it is the professed mis- 
sion of the new analjrtic to establish. Is it really conducive 
to those functions which logic was created to discharge, that 
the forms of valid reasonings should be multiplied? We 
think otherwise. The aim of logical science is simply to 
teach men to reason legitimately, and to place in their hands 
a body of rules by which sophisms may be detected ; and the 
fewer the forms to which all correct and habitual inference 
may be reduced, — the more compact the moods in which all 
Jegitimate reasoning can be represented, the better and sooner 

^ See Mr. BaynetfilSew AxiaVyWc, 
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wiU tbia object be effected. To scatter tbe nineteen legiti« 
mate forms of inference oyer 108 distinct moods, comprising 
the conceiyable as well as tbe actual forms of reasonmg, is 
anfy breiikiQg down the fence which enajt>les ns to hunt a 
sofmifim into a comer, and by multiplying the valid tests to 
mieh any argument can be brought — ^to multiply, besides 
the additional labour, our chance of error in the application 
of tiiem. The aim of the new analytic, therefore, in enlarging 
the field of inference, is hardly fortunate ; in a practical sense 
it does not succeed, oad even if it accomplisned its object 
snoeeflB would be worse than defeat ; for it would be accom- 
panied by the destruction of the very simplification which 
render the doctrine of the syllogism r^dly serviceable to the 
zeasoner. 

It is, notwithstanding, one of the professed aims of the new 
anatytic to simplify logic, and that through the very means by 
which its lists of vmid judgments would be rendered more com*" 
plez ; and it is supposed to effect this object in three ways : 
viz^ by reducing the general rules to one complete canon ; 
by the abolition of the special rules of the figures ; and by 
the removal of the erroneous doctrine of conversion of pro* 
positionB and reduction of syllogisms^. The first and second 
notioiL we need hardly say are simply absurd, inasmuch as 
the general rules, and even the special rules of the figures, 
are in nowise distinct from the canon, but only act as so 
many cautions, which it is advisable for the reasoner to have 
before him, in order that he may not violate any of its prin- 
ciples. They might, therefore, be omitted from the old logic 
with as much propriety as from the system sought to be 
established, ana with more security against error, since its 
code of valid syllogisms are much fewer than those arising 
out of the quantification of the predicate, and consequently 
afford less groimd for the violation of the canon. But in 
reality they can be spared in neither system, as it is obvi- 
ously necessary, to secure the understanding from error, that 
every mode by which a deviation can occur from the prind- 
^es of right reason should be drawn out distinctly before it. 
The Ten Commandments are reduced by theologians to two ; 
but it would hardly conduce to the fulBlment of the natural 
law to insist on that account upon their abolition. 

With j^^fard to the cranky doctrine of x^d»fttioi^it daes^. 

' Mr, Baynes's New AnaSitae* 
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not require the introduction of the new analytic to esci^ 
from its intricacies, as the legitimation of each figure by its 
own axiom renders that doctrine not only nugatory, but 
absurd. It has been, consequently, avoided by many logi- 
cians, from the days of Wolf downwards, who never dreamt 
of quantification ; and we have omitted it in this logic on 
similar grounds. As respects conversion, we in the List 
book have shown the object which it is intended to effect is 
indispensable to many forms of solid argument, and pre- 
sents a lever of proof which could not be supplied by the 
quantification of the predicate; its abrogation, therefore, 
would only weaken the science by depriving it of one of 
the means of producing conviction. 

The introduction of the new analytic, there&re, can 
serve no purpose of simplification beyond that ahreadj 
attained, while it would materially enhance the danger of 
error by enlargiug the list of valid moods in each figure, to 
which the rules would have to be applied, and in some mea- 
sure introduce the complexity iuto logic it was designed to 
abolish. We consequently reject it on three distinct counts; 
because a part of the object at which it aims is chimerical; 
because it fails to accomplish the remaining part; and 
thirdly, because that portion of the object, even if achieved, 
would be destructive of the very simplification it is instituted 
to realise^. 



CHAPTEE IL 

KOTATIOK" OP THE SYLLOaiSM. 

§ l.—Euler's Method. 

Thu relations which mentally subsist between conceptions 
have been attempted to be represented to the eye by dia- 
grams, and though some mathematical logicians have carried 

> It would exceed our limits to answer the particular charges which 
Sir W. Hamilton, through the medium of his pupil's essay, brings 
against the old doctrine of mood and fgure; such as that of inconsis- 
tency in the discrimination of mood where there is no difference of 
quantity and quality, but a mere transposition of terms; and that of 
mere accidents of expression prevailing over essential forms of thought, 
in rendering moods valid in one figure, invalid in another. Every one 
ef these allegations admit of a satisfactory reply, which we reserve, 
iowerer, for another place. 
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tida Bpecies of notation too far^, it must be allowed, if kept 
Ivithin moderate bounds, to facilitate logical analysis. 

The most celebrated scheme, and at the same time the 

pimplesty is that of Euler^, which represents the sphere of a 

ipoiiception by a circle; an affirmative judgment by one 

Cude, wholly or partly contained in another ; and a negatiye 

trr two separate cirdes. Thus, since the proposition "all 

WUits are organised beings," includes under organised beings 

many species of plant, the former term is represented by a 

large circle, and the latter by a small one enclosed within it. 

If we, consequently, include "avaleas" in the class "plant," 

this term will fall into a smaller circle than plant, and be 

endosed by it in return. We shall thus get the diagram : 




18 iliustratiye of the mood a, a, a, of course in the first 
figme, in which it can only occur. 

Again, were we to infer that " some stones haye deter- 
nuned figures," firom the fact that " all crystals have deter- 
minate figures," and some stones are crystals, the scheme 
may obviously be represented by making the circle which 
denotes crystals cut the circles denoting stones and deter- 
mioate figures. Thus : 




This constitutes a, i, i, of the first figure. The mood e, t , o 
of the same figure is represented in a simpler form. Thus, 
supposing it required to prove some men are not respon- 
siKe agents, our argument would naturally be : 

' ' Floucquet, one of the first to introduce it, appears to labour under 
this error with Condillac. Prof, de Morgan, in his excellent trea- 
tise on Formal Logic* ma^ be said, to use a phrase of Bacon's, ^ to 
oormpt logic by mathematics." What end can it ser?e to invest logical 
relations with the forms of the calculus, and to be constantl/ carrying 
analogies below zero, and considering them under some relation of in- 
finitude ? * Lettres k nne Ftincesse d'Allemagne, vol. ii. p. lio, 
and continnatioD. 
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Vone wlio haye lost tlieir reason are responsible ; 
Eat some men (lunatics) have lost their reason ; 
Therefore, some men are not responsible. 

Assuming A for the middle term, B for the attribute of the 
conclusion, and O for the subject, we get either of the two 
%ureB, 




(JUU 



For it is not necessary to know how far C may be included 
in J9 to infer the conclusion ; it may, in fact, either be iden- 
tical with it, or wholly included in it, or only in part. 

In addition to tne transparent cleainess with which 
this notation serres to bring out the relative extenaian of 
the terms of a syllogism, it occasionally is useful in show- 
ing the falsity of an argument, hardly perceptible when 
conveyed in ordinary language, as, 

Some learned men are misers. 

No miser is virtuous ; 

Therefore some virtuous men are not learned. 

Eepresenting the major, minor, and middle by the letters A^ 
By C, it is evident that no part of B (virtuous men) is in- 
cluded in C (misers) : their spheres, consequently, are quite 

separate ( ^ ) ( ^ ) • ^^^ because some of the class A 

is included in J5, that is T * A " \ we are not on that ac- 
count entitled to say that part of Cis not A^ as for anything 
we know it may be included in the whole of it. The only 
legitimate inference it is competent to us to draw in this case 
\a^ ikatjpart of A which is included in B is not C. 
Again, suppose it required to notify 

Some Ais B ; Some ^ is ^; 

An^isC; or, Alibis C; 

Xherefore some C is ^i Theiefose «ome Cv&B; 
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or its negaidye : 

Some A is not B : 

KHAis C; 

Therefore some Cis not B; 

the figures wonld evidently he : 




OR 




OR 




§ 2. — Phucquet and Lamberfa Method, 

The method which Floucquet introduced and Lambert 
perfected, is more definite tnan Ealer*s, and conse^uentlj 
of much easier application. It serves, also, to brmg out 
many inferences ^ich Euler's notation hardly suggests, 
from substituting for the sphere of a term the more logical 
idea of its dismbution. Thus a distributed term is de- 
noted by an horizontal line , with the letter 

S^PjOtM^ attached according as it is the subject, predicate, 
or middle term of the syllc^sm: while an undistributed 

term is marked b^ a row of dots in a 

line with its significant letter. 

Now premising that every affirmative judgment is repie* 
aented by drawing one line under the other, the predicate 
bdng always uppermost ; and every negative by drawing the 
two Unes apart, we may represent the argument adduced 
by Dryden m defence of Christianity^: 

No body of impostors would have conspired to cheat 

men with a lie without temporal gain ; 
The Apostles did this ; 
Thereiore they were not impostors. 

Afi: 



P, 



M. 



signifii 



S. 



No JIf is P; 
ButalliSfisJIf; 
Therefore no /Sf is P. 

' Hind and Panih«r« 
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Again : 

All organised beings without volition are endued with 
unconscious perceptions ; 

Eut plants are organised beings ; 

They are therefore endued with unconscious perceptions ; 
would become, 

P 

M 

8 



From this notation, besides the two premises given, 

(1) All-afisP, 

(2) AU iS is Jf, 
we may infer 

(3) SomePisJyr, 

(4) Some M\^ 8, 

§ Z.—Sir W. Samilton's Method. 

The notation of Sir W. Hamilton surpasses all its prede- 
cessors in its completeness and simplicity, and were it 
not exclusively framed to meet the extensive changes which 
the introduction of the new analytic would introduce into 
logic, its practical value would be inappreciable. The former 
systems of notation only embrace the extension of a syllo- 
gism, this includes its intension, besides denoting the pre- 
mises which may be converted without changing the mood 
of the figure. To give the entire method would be useless, 
as we have not adopted the system to which it corresponds. 
Its outlines, however, are well worthy of inspection, as a spe- 
cimen of learned ingenuity. 

The middle term is invariably represented by its initial 
letter Jf, while C and F stand for the two terms of the con- 
clusion ; a colon (:) denotes the distribution of the term to 
which it is annexed ; a comma (,) signifies it is not distri- 
buted. When the middle term consequently has (:) on one 
side, and (,) on the other, its extension is determined by 
the term with which either of those marks is associated in 
judgment. The agreement of two terms is signified by ^^ 
and disagreement by =4- , the thick end of the bar denoting 

the aabject, the. thin end the predicate "N^\ie\i ^we regard the 
extenaion of the terms ; but' contiaiivj^Be ^Ven^^ ^fS^LO^sscx 
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is interpreted according to its intension. Thus, in the one 
case, C: * , M would denote " all C is some Jtf)" in the 
other, " all JIf is some tt" 

The terms are generally stated in the same line with a bar 
drawn beneath them to indicate the conclusion ; but as in 
the second and third figures there may be two conclusions 
indifferently, a second bar is drawn above the terms to ex» 
press the second of them. Thus, Oersted's argument : 

All cases of magnetic polarity are cases of opposite pro- 
perties in opposite directions ; 

Sut some electric phenomena, viz. — the voltaic pile and 
electrified minerals, develope opposite properties in 
opposite directions ; 

Therefore some electric phenomena are all cases of 
magnetic polarity ; 

would figure thus : 




For, according to this system, it is of little moment whether 
we infer from the premises. 

Some electrical phenomena are all cases of magnetic 
pokrity, 

All cases of magnetic polarity are some electrical phe* 
nomena, 

as its author will allow no distinction between major and 
minor premiss. 

We may add, the mark *^ — ^ — ^ placed under a mood de- 
notes that the premises may be converted without affecting 

either the quantity or quality. But the sign "^;><C between 

two moods signifies that this transposition of the premises 
cannot occur without the two corresponding syllogisms 
changing places with each other. This may be easily per- 
ceived, without further explanation, from the adjoining dia- 
gram of syllogisms in the first figure : 
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§ 4. — JTie of Noiatiim; JEguimUwi SiflhgimnB. 

The cMef end of any adequate syerfcem of notation is to 
present to the eye, by a species of aymboHcal language, all 
the intricate relations which subsist between terms in a syl- 
logism, so that no point may be overlooked which has any 
bearing on the conclusion, and the inference be viewed in a& 
the various shapes which the premises aUow it to assume. 
It is not only serviceable in simply illustrating the rules of 
syllogisms, though that utility is suf&ciently great to chal- 
lenge its admission into every logical system; but it can, 
moreover, be employed, by way of a "glaring instance," to 
test the validily of an argument when the application of the 
canon to its syllogistic form has been attended with a doubt- 
ful result. 

Another great advantage attending notation is, that, if 
properly developed, it must not only represent the mutual 
relations of terms, but to some extent of propositions and 
syllogisms. It is in many cases very desirable to know what 
premises can be converted without changiQg the mood of the 
syUogism, i. e. without interfering with the quantity and 
quality of each proposition in it ; what syllogisms in each 
figure will pass into one another's place on the transposition 
of the premises ; and also in how many figures the same ar- 
gument may be stated ; so that if its cogency be denied 
in one, it may be presented in another. 

It is obvious, though neither judgment or inference may 
derive more intrinsic light or force from one mode of state- 
ment more than another, that there are certain forms in 
which an argument will strike conviction to some minds ; 
which, if presented in another though equally conclusive 
shape, it would have failed to effect ; and it becomes, there- 
fore, of moment to the logician to be familiar with all the 
modes in which a valid syllogism can be urged, in order 
that when conviction does not attend his reasonings in one 
form, he may produce them in another. All the artifices, 
indeed, of mood, conversion, and figure, comprise only a 
species of symbolical representation, with a view to show 
the various ways in which the relation between the terms of 
an argument can be expressed while that relation remains 
Rxed. and immutable. 

With a view to exhibit the utility o£ t\iAa «^^Q,\e«i of cipher 
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88 far as eqcii?aleiit s^Uogiams are eoncemed, let it be re- 
qimed to be shown in how many ways the following aiga- 
ment may be prored: 

Electricity will travel along a tied nerve, 

The nervons fluid will not travel fdong a tied nerve ; 

Therefore iiie nervons fluid is not electricity. 

This is a syllogism in Gamestres, and the permanent relation 
of the terms would be represented in Lambert's method by 

Jf ___ 

P S. 



Bat by a glance at the lines it is obvious we can express the 
same argument quite as conclusively in Cesare. Thus : 

Tlie nervous fluid will not travel along a tied nerve, 
Electricity will travel along a tied nerve ; 
Therefore electricity is not the electric fluid ; 

or instead of asserting that no part of S agrees with M, we 
may express the converse, which will lead to a syllogism in 
Celarent of the first figure: 

NothiQg that travels along a tied nerve can be the elec- 
tric fluid, 
Electricity travels along a tied nerve ; 
Therefore electricity cannot be the nervous fluid. 

In this manner notation is pre-emiuently useful in suggest- 
ing all the inferences which may be drawn from the syllo- 
gurlic relation of terms, thus leaving the logician at liberty 
to choose that which best suits his purpose, either in the 
establishment or demonstration of fact, or in producing con- 
viction in the mind of others. 



CHAPTBE III. 

KTETDS 0Z< SYLLOGISMS. 

§ 1.— Cbwj?Zftr Syllogisms, 

EvsBT form of argument yet considered has been of a 
simple incomplex character, with a view to place the nature 
of the syllogism in as clear a light as possible, that there 
might be no difficulty in comprehending the full import of 
its various properties, and the bearings o£ tloie xviXa^^SasSa. 



128 KIKDS OF SYLLOGIIXB. 

legitimise its forms. Eut a large class of reasonings 
composed of syllogisms some complex, and others comp( 
in tneir characters, which it is obviously necessair to 
with, either hj resolving them into simple incomplex 
gisms, and thus bringing them under the rules already 
or by creating new rules by which their validity umyl 
testeLn theif own grounds/ ^ ' 

Of these, perhaps embracing the largest class of 
ings, and certainly the most d&cult to oring under die 
rules, are complex syllogisms. The^ generally pres^^ 
simple incomplex minor premiss combined with a major p 
miss and conclusion, in which incidental propositionB 
introduced, and occasionally the complexity of the syllogk 
is enhanced from the conclusion not being taken* entire 
each of the premises, and consequently being only in 
compared with the middle term. Thus : 

. The sun is a thing insensible. 
The Persians worship the sun ; 
Therefore the Persians worship a thing insensible ; 

in which worship, though excluded from the major, is intn 
duced in the minor and conclusion. 

To reduce this class of syllogisms to a simple incomple 
form, we need only follow the rules already given for ti 
simplification of the propositions of which they are coi 
posed, eh'minating every part of the terms which have i 
relation to the inference, and limiting the major to the exa 
sense in which it is taken in the proposition. Thus, in tli 
syllogism : 

The virtuous only are happy. 

Some rich men are not virtuous ; 

Therefore there are rich men who are not happy. 

The major, being an exclusive proposition, is in reality cor 
posed of two propositions, viz. : All the virtuous are happ 
and all who are not virtuous are not happy. But since tl 
force of the inference depends entirely upon the last propoi 
tion, we adopt it exclusively, and thus'make the subject of t 
major, all who are not virtuous, the predicate in the min 
premiss, which changes its quality, as, 
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irbo Me not Tutaous are not happy, 
rich men are among the number of those who are 
^set Tirkions ; 

Tore some rich men are not happy^. 

denude the syllogism of all words which are irrelevant 
inference, and set the terms in a clear light, it is fre- 

ly necessary to transfer the active verb which generally 
into complex propositions, to its passive tense^, as 

divine law commands us to honour our rulers, 
fietoria is our ruler ; 

Tore the divine law commands us to honour Vic- 
toria. 

igh the term "rulers" in the major of this syllogism 
to be the attribute, it is in reality the subject, since 
affirm of it that they are to be honoured on the authority 
the divine law. The syllogism should therefore stand : 

Bulers are to be honoured (by the command of the 

divine law) ; 
But Yictoria is our ruler ; 
Therefore Yictoria is to be honoured (by the command 

of the divine law) ; 

arheie the clauses in brackets being obviously incidental 
[odIv to the inference, may be omitted without affecting its 
. tdidity. 

It often happens that a part of the premiss may be inci- 
dental in one sense, and an essential constituent of the judg- 
ment in another, as : 

1 Many have died such syllogisms to prove that the rule which 
asserts tiiat no inferenoe can be drawn from two negative propositions 
is &lse, without observing that the negation in the minor falls on the 
rerm which is privative, and not on the verb, and that, as in the above 
proposition, if the attribute of the minor was not taken in a privative 
sense, the term would not have the same import in both propositions. 
Of this kind of syllQgism, the following is taken from TArt de Penser 
(partiiL ch. iz.): 

That which has no parts cannot perish by the dissolution of its 
parts, 

The soul is a substance which has no parts; 

Therefore, the soul cannot perish by w dissolution of its parts. 

- See ante, p. 76, note. 

K 



All philosophers nudatiia^ tk«fc liMPif'thinga^fkll td^th^ 

groimd without being, impeUfidihj- anu^hmg ;; 
But this is an error ; 
Therefore all pMoac^ezS'nu^ teaohesnor.. 

Here the furst pasti of ihe minom is the subject^. for we affinn 
of philoaopHera theut they JbeaoL a c&rtaih doctrine: but 
should, we acgue, 

AUphilosophem^ maiat»n tiiatthea^ thin^fa.fall to that 
ground witiiout being impelled b j anything^ 

But stones are Heavy ; 

Therefore stones fall to the ground without being im^ 
pellied by anything, 

the minor, or complex proposition, wx^uld become the m^pr, 
and that part of it which was^ the subjedt brfore, ^ould' W 
come an incidental propositian, merely qualifying the siftjti- 
bate and having no Bearing on. Hhe mference. Thus : 

Heavy things fall to the ground witUout being impelle4 
by anytlmig ^accordiiag to H&er iJeacUing of phildsd- 
phers) ; 

But stones are heav^ ; 

Therefore stones, fail' to i*e g«)Tmd*wilfiou1f beingtim- 
pelled by anything (according tb* the teaching of 

phil0S(9h8138)i. 

It is'tiierefore neeemasj, before elinrinstting from the't^nmi 
of the syllogism such words as are onlv incidental, to Know 
dlsl&LClJly what! is^ aimed at by the pmof; as part of a prcfpo- 
sitLon may be a tttrai> id' one sense^ dad omify am incidatifcal 
expression qualifying a term in another^.- 

Some logicians^ desirous to find a shorter process to the 
validity of such s^tsgisfD^^than^ Idldr BGrdaotion toinconiplex 
forms aadiibeapglicatibn of Ifie geuaraf roles afford, h^e 
placed the entire actifice ofi" reasoning iii showing, that the 
conohision is- centained in one ofl the. first propositions by 
the interpolation of another;, whuib estidbiishes the inclusion^ 
and since no argument cam be- vicious which is true to ttiis 
principle, they are disposed to accept it as an easy test by 
which, without reference to mood? and figure, the correctuess 
of every syllogism, however complex, may be ascertained. 

^ A» was the case anterior tb the- timei of QfiUleo. ^ Se^ ante, 

pp. 79 and 90, ' Amauld and KicoL See TAnl^de Fenaer, nurt ill. 
ch,u. 
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Thus, on beis^ leqniied; to show ikat ever^' vicious man is 
unhajppj^ ^e.mt exuiesacixa to finda mora evident propaei- 
tien in.wliiah.l^ i& im^licitlj oontamed, ac^. Evera^' man. ytbo 
is tha slave :o£ bis; passions is unhappy (/oontaining^propoai^ 
tion), I but as* this does not include the judgmentt which is. 
8aaght< to be estaUirilied expcesslj, wa interpolate another 
paiopositian ta shoivt that the containing propositibnunde- 
nia£lj inoludea what, wa desire to prove, as, Every vicibus 
man is tha slave of his: passions (applicieitive proposition}^ 
The syllogism would consequently be:^ 

SvBiy'ontf iiviio is the slams of. his' passions is unhappy; 
Bvi^ vicious: man is the -■ slaves o£ his passions;, 
Therefore every vicious man is unhappy. 

In: affimati^ ffj^Hograms ik ir frequently optional which 
premiss is assnmedto batiieoontaixiing orapplicmve proposi- 
tion^ as each will contain the concltision in mush, ease, omjr in 
a diffisrent sphere, tiie' majovm tfaatr of extension;, the mmor 
in the counter one of comprehensiom^ Thus, in the above 
exomnley. tha subj^ of the conclusion,. '^ vicious," is cQn«> 
taimed. under the extension of the* subject of the migor, 
" bUkvo^ of his. passions,'' and tha minor shows this. But the 
minor coid»ins: it likewise, sinoa- *' slava of his. passionsf' 
Gomprehaxads in its idea. I^at of' " unhappy,!' aa uie nu^dr 
indicates^ As the major,;, ho.waver)r is. neaady always the more 
gBSoeral. pcoposibion) it map be< commohlj regarded asr the 
coaitjMiriTig proportion) and the minor only the applicative^ 

In negative syllogisms the affirmative proposition,, whether 
major or minor,, will be the least general, and consequently 
wiu form exclusively the applloa^a proposition^, as in the 
argument: 

Evesy happy man ia content,, 
ISTo miser is content; 
Therefore no miser is happy. 

It is more natural to^sajr l^at the minor eontains the conclu- 
sion, and that the major, which is affirmative, proves the in- 
clusion, than contrariwise. For the minor separating miser 
from content, excludes it also from the term happy, since 
that attribute, according to lAie major^ is wholly contained 
under the ^tension of content. 

• r 
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§ 2. — Conditional SyllogismB, 

There are other kinds of syllogisms corresponding to the 
different forms which the major proposition maj assume, and 
as this gives the name to the syllo^sm of which it forms a 
part, the latter may be said to admit in some sort of the same 
midtiform division as propositions themselves. We have 
already dealt with that class of them which are simple, in- 
complex, and complex, we proceed now to deal with com- 
pound syllogisms, and take, as the first in order, that species 
which is termed conditional. 

These may be defined to be syllogisms in which the major 
is a conditional proposition containing the entire conclusion. 
For example : 

If matter cannot move of itself, its first motion must 
have been given to it by a spiritual being ; 

Eut matter cannot move of itself; 

Therefore its first movement must have been given to it 
by a spiritual being. 

Since the consequent may be inferred from the concession 
of the antecedent, and the denial of the antecedent from 
the negation of the consequent^, we get two corresponding 
kinds of conditional syllogisms ; the affirmative being called 
constructive, the negative destructive. For instance, in the 
proposition, " If thp crops are bad, com must be dedr ;" 
should the antecedent be conceded, the first case applies, and 
the consequent may be inferred. The argument would conse- 
quently be : 

If the crops are bad, com must be dear ; 

Sut the crops are bad ; 

Therefore com is dear. 

This conditional is constructive. But if the consequent is 
denied the second case applies, and the syllogism emerges in 
a destructive form. Thus : 

If any increase of population is desirable, some misery is 

desirable : 
But no misery is desirable ; 
Therefore some increase of population is not desirable. 

Hence conditional syllogisms, in addition to being faulty as 
to matter when the condition is irrational^ can with respect 

^ 8eeaiite>p. B3. 
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to form be defeotiye in two ways, viz., when we attempt to 
infer anything from the affirmation of the consequent, or the 
denial of the antecedent. For it is obvious from the conces- 
sion of the consequent we can infer nothing, since the 
same consequent may follow from othei^ antecedents ; as in 
the above example, com may be dear from other causes 
besides a fidlure in the harvest. Therefore it does not follow 
from com being dear that the harvest has failed. In like 
manner we cannot infer from the denial of the antece- 
dent, viz., that the crops are not bad, that they are not dear. 

Yet arguments in which the latter fallacies are used, are 
occasionally made to assume a very plausible shape : thus, 

If such an administration had mvolved the country in 
war, it would have been a bad administration ; 

But it did not involve the country iu war ; 

Therefore it was not a bad administration. 
Or, 

K I refused to meet my liabilities, I should be a bad 

member of society ; 
But I do not refuse to meet my liabilities ; 
Therefore I am not a bad member of society. 

These we need not say are arguments which prove nothing, 
since a bad member of society and mal-administration may 
arise from various other sources besides those assigned. 
When, however, there is an exclusion, either understood or 
expressed in the major, no objection can be taken to this 
kind of inference. As in Cicero's defence of Mursena: 

"I could then onli/ be accused with justice of acting 
contrary to my law, if I maintained that Mursena purchased 
the votes, and was justified in doins; so. But 1 maintain 
that he did not buy the votes, therefore I do nothing con- 
trary to the law^." 

The same maybe said of the argument urged in the follow- 
ing passage of the iElneid : 
" Si sine pace tua, atque invito numine Trees 
Italiam petiere, luant pecata, neque illos 
Juveris auxilio. Sin tot responsa secuti, * 
QuaB superi manesque dabant ; cur nunc tua quisquam 
Vertere jussa potest ? aut cur nova condere fata* F' 

1 Orat. pro 1/, Maneoa, c. iii. Bamus dtea it aa sixi «x»xql\|\& ^1\»&. 
reasoning, but be ia eridently in error. ^ iEmd^ 'X. ^\. 



9iM VBBCDBxfWBlSSSOBBUaL [{JILIIXL 



iag Wr be ih» leodeNd: 

"SBf i^e^TrojanB^afl come into"5!taly -contMiy^o^tihe will cjff 
the godSy'flliej^wauM then aloneluiw^eenptmishable*; 

But tfej came^Qot coirtniiy to'fche^'wfll of'tfe^godB-; 

"THierefiwe thejrtu^ Tiot jniniBhBble. 
If.13ie exdlusire term, ttywever, couHliidt jbe eoMblished, ftp 
argument worild *be nugatory. These ayliogismB may be 
changed into a cat^oricalylby the reduction tn the major Hao 
thatjorm, 

^ 18. — l^mun&tive I^Jiloffiefm, 

'Thoaef Ffllogisms are disjunctiye "Whose -major-tsoiitaEUEra 
disjunctive propositiorP ; wnose bbjetitTS 'to BMe tm -dter* 
nate which leaves us ^ liberty, either 1>y flenyixjg one part 
to infer the other; or, by riffirming one-part'to.rgect the je- 
maining. Of the firsHj land, "Ciceras arghmentmay lie ijiieii 
as an example : 

Those Who ^faave dam <0»ea]^ tare ^either janneideB or 

defenders of liberty ; 

They are not pamcides; 

Therefore they are defenders of -libettefr. 
But it is vnot necessary that tlie laltoEnative (sdioiild joe SB- 
stricted to two terms ; at may lie -between several, as : 

All sciences are either pure, inductive or miarod ^oieneesj 

But astronomy 'is not a pure, or an inductive science-; 

It is therefore a mixed 'science. 
Gibbon's argument may serve as an 'instance 'cff*the second: 

Mahomet was • either an enthusiast or an 'impostor ; 

But 'lie was 'an enthusiast : 

'Therefore **he was not«n impostor. 

Disjunctives are rarely defective, unless iihrough the wedk- 
ness .of the alternative which leaves a mean between the 
opposed members. This, indeed, occurs in the last syllogism, 
for there is nothing so antagonistic in the ^nature of an en- 
thusiast and impostor as to prevent them being combined in 
the same person, even^at'the sometime, as was undoubtedly 
the case with Mahomet. 'Of course When both members of 
the mtgor are-truq,we are not authoriaed, from the denial or 
/zfirmation of *the one-to infer anything with regard to 'the 
'Other, init -only iA»n the membera oae 

1 See ante,'p.^. 
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These syllogiBms are only another form tff ttisjuncfireB, 
wirii the altenmtfve^e jifirewu ed in the major by ttheoopruliitiYe 
coxijimotnm ^attbe anneflime/' *^and;" •mskead a£ ^'either,'' 
"or.*' Foreuun^er: 

f&.'Ctoyenmieuk'camiotlje aHhetiamB'&QLB despoitic^iand 

the licenser of A free^nress ; 
Slit the !Eh^irii 'Gki^v eriunent iperiiiits u *Eree press ; 
Therefore the English Government isnotde^ofic. 

K0W9 granting the truth of the matter in the abDYe.syllo- 
giszd^y it is eridextt Tve'can only£rom^{be concession of one 
'PBrbtroOT iiie tH^ier ; litt'caniidt concilude'anytiniig firmn'the 
denid-in one^aiH;. Otherwise -we mr^t argue, 

^'G^9y«fnimeitt«Gannot%e Gtti;heH»metime-i8esp(^ 

the Iwenser 'rf at&ee fnress- ; 
But the English @t»7£Tmnent is mot iihe ^eenser *df a 

free press ; 
ThiBBteSsae the SngUsh '3oYeEmmeaDEt.iB flespotic.; 

Whiph'Oif go uffe wo uld he ^absurd, «inae despotism maj arise 
"ftmiL JiiFariety df t^har drcumdtonoes besTMiihe yiolaticm of 
freedom of discussion, 'and ibeoame matters may occoisionidly 
takeauch a course as to warrant the present jOb^^emmeiit to 
pkoe restrustionfl on ithe press, idth a ^w .to preserve, 
6iaQ.liberfy. 

§ 6. — The Dilemma. 

A. ayllogiBm with a CDndftional m«or, in whioh ei<^ the 
antecedent or the consequfioat is dis^jiuuitrFe, is called -a 
Jilemma. Thus, the :argument'of .divmes agamst temporal 
filieify may be expressed in rthis form : 

Man can only be truly happy on earilh by yielding to 
this passions, or by<eombatmg them:; 

JBut^either of iJiese Gourses -is attended idth ipaim.; 

ISCan cannot theara&ve on earth be truly imppy. 
Neither antecedeiit or 'coifiie^ent, howenrer, is restricted to a 
doable member, as the word dikmma implies^, but 'either, or 

** 'Which some (Mr. Disraeli) are aiqjosed to contei^t. * The 

word literally signifies, " double proposition;** hence ^he common ex- 
pression of the '*iwo horns .of a dilemma." But the popularimeaning 
of *the term arises firom the condition of some one of fhe .antecedents 
beio^ true, or one of the consequents false, thougii vre coxmsAi «iK^ -NnVi^^ 
iaao. 
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even both, may be compound to any degree, as in the arga* 
mtot of St. Augustine ; 

If children suffer misery, it must be either — 1st. As 
the consequence of sin committed in a previous lifiai^. 
Or, 2nd. The impotence of God, who has not Ae 
power to prevent it. Or, 3rd. The injustice of Qod, 
who inflicts it without a cause. Or, 4t£u Original fm ; 

Eut it is impious to allege the three first causes ; 

Therefore the misery of children is to be attributed to 
original sin. 

Or, if the major premiss have a compound antecedent with 
a simple consequent, the latter ma^r be affirmed of any one 
member of the antecedent disjunctively granted. As : 

Whether the soul perish with the body, or survive it in 

the same or anotner form, death is to be feared ; 
But either of these cases will happen ; 
Therefore death is to be feared. 

But should the different members of the antecedent have 
each its separate consequent, then each menAer of the ante- 
cedent being as before disjunctively granted, the consequent 
can be only disjunctively inferred. !For example : [ 

If JBschines joined in the public rejoicings he is incon- \ 
sistent ; if he did not he is unpatriotic. But he either 
joined or not ; therefore he is either unpatriotio or 
inconsistent^. 

The forms already given, which end in affirmative infer- 
ence, are generally termed constructive ; there are, however, 
others of a negative kind, in which, having denied the whole 
of the consequent, or consequents, we deny the correspond- 
ing antecedent. These are termed destructive. Thus : 

If despotic Governments are conducive to the welfare 
of society ; then the restriction of individual rights, 
the publication of arbitrary enactments, and the re- 
straint of public opinion is beneficial ; 

But none of these are beneficial ; 

Therefore despotic Governments are not conducive to • 
the wel&re of society. 

> A belief of some Pagan philosopher. * The argument of 

DemMtheneB in the De Corona. 
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There are many dilemmas in which the proposition con- 
taining the alternative is understood, being sufficientlj in- 
dicated by the statement of each particular part of which it 
consists. Thns, the argument urged by Antisthenes, that 
we ought not to meddle with the amsurs of the State, 
wliich seems to haye had great influence upon some of the 
ancient philosophers : 

If we conduct the aflairs of State well, we shall offend 

men; 
If we conduct them ill, we shall offend the gods ; 
Therefore it is not expedient to engage in them. 

Of the same kind is the argument of Bias, quoted by Aulus 
GeUius, in defence of the bachelorate : 

If a wife is beautiful, she excites jealousy (eCetr n-oinjv) ; 
If she be ordinary, she disgusts (eCeis Koivfip) ; 
Therefore it is best not to marry. 

In such cases the omitted proposition should be supplied 
before the force of the dilemma is tested, as it may entirely 
invalidate the conclusiveness of its matter. Thus, the 
dilemma of Antisthenes, when fully expressed, would require 
as its major : 

^' It is not expedient to engage in State affairs, if we 
either displease god or men ;" 

a proposition which bears the falsity of its matter on the face 
of it. Pursuing the same course, the universal proposition 
to the dilemma of Bias would be : 

It is not wise to marry, if a woman creates jealousy or 
disgust ; 

a proposition which, even if admitted, would not establish 
the conclusion, since many beautiful women so comport 
themselves as to leave no room for jealousy ; and many ordi- 
nary ones possess qualities of mind which cannot fail to 
please all who approach them. Hence it is obvious, with 
regard to the matter of dilemmas, that each particular con- 
clusion should be necessary, and that the dividing member 
should comprehend the entire subject to which they apper- 
tain. 

As dilemmas belong to the class of compound conditionals, 
they are reducible to two or three simple syllogisms of that 
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Und, and ike yalMily of their form mttjr be tested iFf the 
same rv^ea. GQms, ''the dilemma : **' If -a msn (be (wioked^er 
insane, he is unfit for sooiety ; a crimind. is^eithar of tiiese 
two ; for if he knew.tho'eimBemienoeB of his 'acthecwas'wiited ; 
jf he did not hewasimsaivB ; -fnerelfoie'he isunfitforvooietyj*' 
maj be resolved into *two 'simple -xsonditianal i^llegicnns, in 
which '^ wicked" will form the attribute* of one mmcnr ppemns, 
and ^' insane" of the «oiheE. iDUemmas ftoinsQQBiBDilj^Admit of 
being stated like pure conditionals, in a categoanflal &nii. 
As: 

The case of A hehxgB^ia^ xiam (SKJ^aeangS^^vrW 

'being JP; 
This is not a case of «0beingjD, or JS^ being Jf ; 
Therefore it.isjiot. a caseiof ^ being ^. 

In the same numner ecmstruotiYe dilemnwB majTberEaduced 
to categoricals, and, if needs be, .toBtedfbjr the general soles 
ofthojcanon. 

"When a series of inferences occur in such order as to 
make the predicate of one proposition the subject of the next, 
till the attribute of the laist of the premises is predicated in 
the concluding proposition df the subject of the fcst, we have 
what is temvsd^ a sorites^. Thus: AibS, (7 is®, ^iB.lly 
therefore ^ is i!?, ^here the mind passes from proposition 
to proposition, vdthout ecspressing the conclusion 'imtil it 
reaches the attribute which it seeks to connect with the -sub- 
ject of the first proposition. Of this kind of argument we 
cannot adopt a better illustration than one given by Lord 
JUdon, on the occasion of Laurence's injunction concerning 
the pirated edition of bis "book on the Natural History m 
ISLsai : " I have a rational doubt whether someporfcion of fliifl 
book do not lean to materialism ,; what leans to materialism 
is inconsistent with the immortality of the soul,; what is in*? 
consistent with the immortality of the soul is contrary to 
Scripture; but as that which contradicts Scripture does not 
come under the protection of the law, 1 have a rational doubt 

> Or, accnTmilating argument, from the Greek tnapbs, alieap, thongb 
yre must confess th&German name Ketten8cKliu8,^bie\i^^\:^N^ ^dot^tedt 
13 more si^^iificant. 



chu. ; § 6.] JBD nafior M^uMasm. OyBO 

•fdiBthor iiluD n^uniottQiL can be mabitainQdr^ tiMrdfioie (As 
injunction is dissolved^." 

It will be observed tbat each intermediate proposition 
between the .first vnd last contains a middle term tof the 
■ Mlkii , whidi, on :bbat ^aeeount, is ..aqpaUe xxf being dcawn 
wt i&ito as tnuBoj j^stiosk syllogiaiiifl. In the major of .the 
SaaA svUogism, ine ^Mecmd jtrop^ntion of )the tsenteB mimt 
ie 'tasen, iidiile ibe fiiat propositiQin will ioBm the minor 
pemisa, Aid iso ^each caeoeedmg syiQogiraa, the oancliiaian 
<df ute tpiBethgaaror will ."form the tnisDind ^pxesnisB. K^^enee 
Hm finit.p»>pofdtiosi lin thdxositQsiB^thexaiij minor piamiflB 
^iviusdi is lezpesied. Srom thk we .majoonolude Jhat the 
.SsHb.'paFo^ositimL :alQne of aU;theiprQmisesfcanfhe>partiai]lar;; 
AmfliMe m the .first figure into which the ireasoningjaf'ihe 
«BQriteB;&Ufl, ±he jmnor may be particular butmot ithe jmigor : 
flnd aU the^othflrnropofiitions anterior i;o tlra .eondusion jore 
jmaJQr piemkes. Jtt may likewke be .inferxfid that in;a moaatiBB 
(tibnre>oanibe hut <me negatiye premiaa, and that the ilast.^l£ar 
aum»a&sr.t»uiSi be negative without inTolimg^iccoiinaiyvto 
the rule cf «thiB jSrst figmse, the impliedisyllogismdnB nega- 
4aie iBoinor. 

^rflocites maybe exhibited in twowayBrbyjasverBingtiie 
order of .the pvemises in 4he examples taheady ^Ton. Thus, 
Djb JE^ OiQ 2^, J? is C, ^ is B, therefore i^ mJE. Inihis 
form, whidi is called the Gt)clenien, from the.name of its 
oi^ginator, extension is joaore eonspicuoua, :as the aocites 
starts irom its two widest terms, while in the common form 
intension predominates. The former descends in extension 
from the predicate to the conclusion; thelatter ascends in 
intension from the subject^. 

litwaj be remaited-that a diain i^ eonditional'er^lloCTms 
TBaylbe expressed in either of these -forms. Thus, if educa- 
^fion 'be indispensable to the progressiye derelopment of so- 
isiety, it is important that it should %e well conducted, if 
it IB inn)ortant it ihoilld be well conducted, an order df men 
^ouldnbe strictly trained 'foT'that purpose tnnder*the surveil- 
hmee of the ' State, ^ut education is essential, ifec, therefore 
an order of men should be strictly trained, &c. Of .course 
if the sorites were destructiye, the procedure would as- 
sume the Goclenien form, and we must go back from the 

1 Campbell's Lives of the Chancellors. * Thoio^uoT^^liWt^ <JL 

Tbongbt, p, 284, 2nd ed. 
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denial of the last consequent to the denial of the first ant 
cedent. 

§ 6. — Of the Unthtfmeme, or Imperfect SyUogiam. 

It is usual for logicians to denote one or two abric 
forms of arguments, commonly called enthjmemes and 
syllogisms; though as these distinctibns only arise 
accidental forms of expression, there is no reason for t1 
admission into logic, any more than a score of others of 
same kind which might be mentioned. The enthymeme 
usually called a syllogism with one premiss suppressed ; ~ 
as all the terms are comprised in the conclusion and the ea^ 
pressed premiss, the one omitted is commonly understood^ 
and may be readily supplied. Thus, Victoria is a sovereigi 
who respects the forms of the constitution, therefore bei 
subjects are free : the major premiss wanting to make tin 
syllogism conclusive from the form of expression is, tin 
subjects of every sovereign who respects the forms of tilM 
constitution are free ; but this is so easily understood u 
to be dispensed with in the ordinary usage of language. 

When one of the premises of a syllogism is itself an en- 
thymeme, the concluding clause of that premiss is termed a 
pro-syllogism, aB the bracketed line in the argument : 

Everything which concerns the public weal ought to be 

under the control of the Legislature ; 
But education is such (since property cannot be secure 

without it) ; 
Therefore education ought to be under the control of 

the Legislature. 

Sometimes the conclusion of the syllogism in common par- 
lance furnishes a species of premiss from which a second con- 
clusion is deduced, in which case the last proposition if 
termed an episyllogism : A statesman who involved the 
country in great debts could not be a good financier ; Piti 
involved the country in great debts, therefore he was a bac 
financier, and (therefore he is unworthy of indiscriminate 
panegyric). 
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BOOK IV. 

6EKBBAL PBHrOIPLBS OF IKFBBBNOX. 
PBOEMITJM. 

Wbxs the truth of either premiss, or both, in a sjUogisin 
is not intuitiyely evident, other arguments are required to 
establish its vsuidity, which gives rise to what are called 
trains of reasoning, or combinations of inference. An ex* 
ample of this kind has already been furnished in the sorites, 
which is nothing else than a series of syllogisms stript of 
the minor which is easily understood, and so arranged as to 
connect an attribute or property with the subject of the first 
propositions, apparently foreign to it, through a e^roup of 
mferences in which the connexion is intuitively discerned. 
TbxiB restoring the suppressed premiss in each of the in* 
fetences drawn by Lord Eldon, m the illustration already 
cited, we should get the following train of reasoning. What- 
ever contradicts Scripture is contrary to law; this book con- 
tradicts Scripture ; tnerefore it is contrary to law. Though 
the major ana minor premiss would be contested by a civilian 
of the present day, in Lord Eldon's opinion the latter was 
only open to ca^, and he consequently sought to place it 
beyond dispute by an additional inference : "Whatever leans 
to materiausm contradicts Scripture; this book leans to 
materialism ; therefore it contradicts Scripture. But the 
phrase " leans to materialism" is rather indefinite, and it 
might be fairly argued that the " Natural History of Man" 
diff not fall within its sphere ; the judge, therefore, proceeds 
to clench his argument by placing the book in the category 
of things that lean to materialism, because it contradicts the 
inmor^ty of the soul. We in this manner obtain two syl- 
logisms in corroboration of the minor premiss of the first 
argument. Such combinations of inference it is evident will 
grow more complex and involved in proportion as the two 
terms of the conclusion is removed from the middle in the 
syllogism whose validity we seek to establish ; as the farther 
the distance, the more numerous will the intermediate links 
become through which the connexion is demonstrated. 

These trains o£ reasoning exemplify cettam 1sl^% «si^ 
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methods, are employed about different degrees of belief and 
rest upon yarious lound^jtionih of eridence. Each of these 
divisions, developed in corresponding chapters, will form the 
subject of l^e' present booltC Bx' tiin^neir' iIf will only be 
preliminary to the great design of logic, viz., the repre- 
sentation of the Talid forms of inference employed in tiie 
(»niBtruction of the moral and physioai mammts^ mtynH 
servse (bo use- a BiMoman phrase) as* a land* fsf ptvitomii tm 
antiaipations' of those ^neiples of erideincie:te wULch aKtks 
preceoing ports of logic conveigei IFronLlii*' taepomlaau of 
the laws or simple cases of inference to thaib a0 tbe maUdfiim 
ftmctions which they fuM in tibe oonstmotiott mB'^beftwofgrnitl 
ln»nche»of knowled^, is numifesiiyt tso widiya> stop tD'bs 
taken at omce, and it is but consulting i^emetiiodiou^eamBr- 
sion of the science to interpose between iiican^ at stumyofttB 
differant grounds of evidence on which those mSBremoemw^ 
the primi&ve trutiis into which they can be lesdved^ togeititar 
wildi tile laws and methods which ^Bj'exstxxglAfy, BiaAtt» 
TaiibuB degrees of belief which they eaodte in-tlie subjeetifv 

1 The' common sohodl lomcBgenmJlj tenninate with liieitegtdHBi^ 
ber of this division, viz^ Method, and leave the young log|ciiui>lii totil 
ignorance of the mental laws which the theoiy of leafloning-iB BupDONd 
to iUustrate, a£ the foundations upon which it is raised, am tte 
dUS^rent forms which demonslTatiDn and induction assume: iuitiie 
various sciences^ to which the pieceding subjects are subsidiary. Sbeb 
a procedure, which is not an unapt illustration of the play of '' Hamlef 
with the part of the Prince omitted, doubtless arose from tlie 
common habit of' teaching the science in our uniyersities Mbre 
a course of physics was entered upon ; but we hqoe, after' Mr. 
Mill's- ^ System of Logic," the abuse will be corzeoted. If. logie, 
both in the continental and our home universities, is deemed an 
essential propadeutio to the study of theology and ethics, it must bo 
dieemed equally necessary to tiie study of natural philosophy; Bi 
both case» we have distinct groups of knowledge mised out of 
various combinations of inforence ; and if it is essential, in the pur- 
suit of the moral sciences to have tiie general principles upon which 
the evidence proceeds, in our grasp before we proceed to master ibe 
particular details, the same< course ought to be pursued in physloB. 
Hence, Sir John HerscHel has very properly made this subject one of 
the leading divisions of his Prelindnary Discourse on the l^udy'of 
Natural Philosophy.. Dugald Stewart (Philos. of the Mind, paum}, 
however, thought logic oug^t to follow, and not precede, the study of 
the sciences, a view in whidi Dr. Whewell seems to coincide, by making 
their pfaHosophysupplementaiytothehr history. We, notwithstanding, 
^feeoi tbiB epinian a veiy eraoneons one. 
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mind, thattlia reader mm- be preaeated. not only wiiih all iha 
mecbaiiiBm of the formmffi of reasoning, but naye a dear 
iuBight'iirto the siraetuve of knowledge which they are em- 
ployed to raifle,,and a complete view of the foundations. npon^ 
whioh tibe^edifioe Deposes. Iii= pursuit o£ each branch of the 
sabj^ct we shall have to encounter two objections of a yery 
formidahliB ehanicter, either of which^ if admitted, would 
gKlve fiaitaL to ih» system of logic propounded in this work. 
13ie-firstiB^,that which resolves 3l our knowledge into a seriea^ 
of Jndoetiye generalisations;, with its twonecessary corollaries, 
ns#| thsttthe interpolation.of the mi^or premissin a syllogism 
igrfltt. aoaomption of the thing taba proved, ^titioprincijiii),;. 
andthat there- is^ no- such thing aa nececHBary toith existing^, 
unless what is of hypothetical creation. The second is, th2b 
whiclL denies ihe existence of anything; like certainly either 
ini reasoning or in. the first principles l^t infesence assiunes, 
and wiioh oonsequeniiy' {U^tempts to rase^ every scientifle 
Btvoctuxe tO' the ground. The answe]^ to these objectiona 
will) bring into coiut everything connected with< the raiumdle- 
of. evideDee^ aad^ expose every artifice that human ingenuiiy 
TuuMMnxtniyed-tO'CenviDt its methodB>of fiilsehoodand ulusion. 



CHAPTEE L. 

TTSTHSBSAli HETHODS 07 tSSCSiSttS&CSL 

SenSiOTiDzr cannot be exerciised, and' consequently^ no 
modea. of reasoning be pursued, without viewing the object 
about ydiich they are employed in either of twoyeays : viz., as 
an obscure whole, whose parts are to be resolved, eras a groug 
of detached' parti3 to be nnked together in the fbrm of a con- 
stihited wholiB. The first process iis' called analysis, from a 
Qreekword, signifying decomposition^ 5 the last, synthesiiE^ 
&om a term derived from the same source, designating re^ 
composition. These are the two vital fiinctions oi methods^— 
the two essential accompaniments of all thought — as systole 

* For the diiX^tent modes of analysis, see ^History of Iiogic, pp. S, 11, 
and 1&« 
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imd deastole are the living conditions of the animal or- 
ganism. 

This will be more evident on interrogating ourselves as to 
the nature of truth. In what else can it consist, unless in 
the relation of things to each other ; and bv what other mode 
can that relation be investigated, unless by mounting from 
their primitive elements to their successive combinations ; or 
bv descending irom these to the simple parts out of which 
they arise ? Nature, by the process of growth and decom- 
position going on within her, is continually weaving and un- 
ravelling the complicated web of existence ; and, in whatever 
position the threads may be placed, they can assume no other 
relation than that of combination (synthesis) or disentangle- 
ment (analysis). 

Althougn each of these methods vary in some degree, ac- 
cording to the subject-matter of the different sciences in 
which they are employed, they nevertheless preserve in their 
widest diversity those distinctive features which mark them 
out as varieties of one species, and as such may be used to illus- 
trate each other. Thus logical analysis, by which a process of 
inference is resolved into syllogisms, and syllogisms into pro- 
positions, — and then again into the two terms and copula 
which form the connecting link, or by which any of these parts 
may be again resolved into the divisions which we have al^dy 
comprised under them, — ^is perfectly analogous to the ana- 
lysis which the chemist employs to get at the ingredients of 
any mixture in his laboratory, or to that which geometricians 
make use of when they convict any theorem of falsity, by 
pointing out the ridiculous inferences to which the assump- 
tion of its truth must lead. The same may be said of toe 
various synthetic processes which obtain in the different 
sciences, as these are but the inverse methods of the cor- 
responding analysis out of which they arise, and consequentlv 
manifest m the same degree an opposite imity of method. 
Distinct, however, as the two paths are by which the stream 
of knowledge is either descended to its source or pursued 
out into the wide arm which unites all its tributary branches, 
they are commonly more or less blended in every large train 
of inference ; and where the investigation is of such a nature 
as to allow either of the methods to predominate, they are 
aometimea confounded together, t\ao\x^ Wi^ -^Tooeaa re- 
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eeiTing the name of the preyailing method. Thus sym- 
bolicaf leasoniiu^ is generally termed analytic, because we 
do not necessaruy here, as in geometrical reasoninc^, proceed 
by linking one truth to another till we reach the derired 
result ; but commence with stating the unelidted truth, or 
the griren combination of known quantities in its symbolical 
form, and then proceed, in conformity with certain axioms, 
to trace what otner truths are inyolved in the one first stated ; 
resolying step by step the symbolical assertion with which 
we began into others, which gradually reyeal the meaning of 
the unknown quantities which entered into the original 
statement. Now the first process, which consists in forming 
out of the quantities presented by the conditions of the ques- 
tion one equation, is eyidently synthetic, while the subse- 
quent steps of the proof is analytic ; but as the latter com- 
prise the main branch of the procedure, all symbolical rea- 
soning became confounded with it. 

With r^;ard to the relatiye value of these two methods, 
that must be determined according to the subject which pre- 
sents itself for inyestigation. In physical science it is eyi- 
dent there can be no correct synthesis before analysis has 
Intimated the use of that method, inasmuch as we can boast 
ofno reyelations of the mysteries of nature but those which 
arise from anatomising the interwoyen mass of fSu^ts which 
she presents, and acquainting ourselyes with the mutual 
bearings of their distinct piui^s. Thus, how yain would 
haye been the attempt to manufiMsture lapis-lazuli until we 
had discoyered that the components of the stone were silica, 
alumina, soda, sulphur, and a trace of iron ; or to seek to 
discoyer, at least without a number of wasteful experiments, 
at what point of space the curyed path of a giyen shot will 
terminate, before examining the laws which the cannon-ball 
obeys from the first moment the match has been applied. 
We might, indeed, in the first instance, haye accidentally 
thrown together the fiye components of idtra-marine^ in the 
exact proportion required to produce the beautiful pigment 
referred to ; but such an instance would haye giyen us no 
power to produce the combination at wiU, and still left us 
dependent on the niggardly supplies which nature doles out, 

■ As did really occur in 1710 in a Aimace used for the mannfJACtiiie 
ofalludi 
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of Him rbeautifal jnateciaL .Bf chemioal .iimlipDi, henrover, 
we httwe mrujxg out of nature one tof her impaitanfc aBcaeta, 
jand asDe ihuB (enalded (yenfying a parediction of liord Smkiik) 
to rpKoduee frequently ^wimtcshe^doesjiraidy/and ioiaelueve in 
a moment i»8mte wmch aheinikefi.aentozieB to coxBunumte. 
.In nhyBical science, tberefoie, ±be .kgitimacy of ^all -sm' 
lOieeiB is -in diied; {xropootion .to the r[n^ S£ 

'We attenxpt ;to sjFntbeBifle or constsuct a .eystem of -aemiMe 
before ihe analTsiB of the parts "to )^ch it Tefem k complete, 
the oreaolt is a &lae edence; just as, if ve rest conteint'JivitiL 
4dxDple analysis, and do iuot lattempt its corresponding s^ 
thesis, as far as its data would warrant such a 'procedore, the 
result is an iacomplete knowledge. -But, if an .error is <to 4ie 
.eonmiitted, the latter course is much ^fisrable :to the &r- 
mer, as: an analysis, one'.day or other, w sure to £nd itB.«fn- 
flieriB; while, i! wecomm^ce with i^heak, there k^ 
return to the true path unless rfchrough the demolition of d^e 
yague liypothesis which such unwarranted .syntheaiB ha&eon- 
-atnictod. Of this truth the history of science is nothing less 
■(hau a series of illustrations. Aristotle, through leaping ai; 
inference .before a complete analysis of the fads upon "Wmch 
his mind was employed, affirmed that the matter of the =8un 
was incorruptible ; .and the ialsi^ of the assertion was not 
detected unm the examination of the sun's disk by means of 
the telescope discoyered spots in that luminary. Ptolemy, 
with a very incomplete analysis of celestial phenomena, at- 
tempted to construct the whole theory of celestial mechanics. 
The result was, that astronomy for nearly fourteen hundred 
years was .kept ombedded in the ruok of fiction, and couldnot 
adyance until the orbs and epicycles with which he had peo- 
pled space were swept away, and the analysis recommenced 
fifom the point :at which it had been broken off. Thus the 
entire course of philosophy has been no other than that of 
analysis with :8yntheski following in its train?; and the im- 
pediments which Jiaye constantly beset its path haye sprung 
&om no other «ource than the rash commencement of such 
synthesis before the corresponding analysis was made out. 

The contrary principle, howeyer, may be said to obtain, in 

all cases where law and reyalation are concerned, concerning 

either particular doctrines or indiyidual acts. For then' we 

arrive at results, not through fh© iiaaecfcicm. at thft matter to 

which they refer, but by linldiig avxciee^wi^ ea&«?^ \ft ^-^^ 
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otinEy iiiLf comisniiiiy ivitii Jfaiie lamB GQaxmciBiBd intiiem^Qated 
M vp oB iliw L BKrazythnig coiiie^iiezit]!7 nmrt be ooaade do meet 
&D 4x11111 ^liich itiexpfmad, eitherdixBofiLyiinitielf ror'IPT^ 
inmediflte oonBaqiiaDLceB, as ooming from «aa limpugimfale 
aal9ioiii7;.aiiid henoe asmeB tiie opinion^ that, mxA t£inB dn 
ttemoBiLLvcieiiOBByibiit ixirBiBarj jsomplete syrtemof knowledge 
.lAndi'ptiafefiBeB to ixtflB tboB lelntionfi of aUnoienced^O'eBoh 
oOaBtf and idnir iTmifcnul blendiugB and Tamifieaiioiis, ithe 
WBB&a&G eleniaiit most wedommate and give {khe dx>ne:to the 
soft. !m]»gramsd,ii0WBV6c,i8aftaomieertom 
to .wmzant aio^ kind -nf jdogmofciBm, and the JbaA course to 
jiBBiiB, ^iB fliat of iBOiEBeding to ^eachof the two grast faranches 
cf iknfliwlBdge the-pradominanae of their > correlative inetliodB, 
idn^'me refrain drom iyhmafcingf orward a probable inference 
]]i;anBLd6parinne(iKt.aB rafficifint ground for oversetting a legi- 
imato iOandinioipL in idbie othec. 

Jlb ;2n rerelstion ire avenot .Baid'todiacDTer general laws, 
but meiely: infer cases from laws already given, the i^nthetic 
pE00MHi,mnGhd8 its mafchod, isnot^s^'id'to diaoover truth, but 
only to demonstrate it when discovered; while tbat of : ana- 
lysis, which prevails in the physical sciences, brings new 
Iruths to light, both with regard to particular facts, and the 
general laws which are shown to anse out of them. Both, 
therefore, may.fifiweAB ¥erififiatoryj)rooea0eB >to test each 
other's iegitimac;^ ; since as truth is always in unison with 
itsSf, a met wmch lias oiily been anal^caHy inferred, is 
dodiily ooitfirmed when>fonnd to be in accordance -with moral 
ionriih, :and to stsndrtiieiBBt df the correlative metlmd^ as a 
paxulplfiy must sluneibsthwitLclearQrlaBiEB whecnit derives 
lenenred oonfirmation from thennafytic ezaminfltioai xif =par- 
ticahr fEiets. ilSiere is eonsequeotly ao fundamental oppo- 
■Uian between *te*twD medikodB, nor tsonidiay tever be viewed 
aa eonfiiatingy mdeMjfrom:En emoneouB conception xTf the 
natme of the juaeniBei, and the uaea to which they are'spplied. 

Shough the direction of these methods must depend in b 

^ Bropounded by Gioberti in his Elementi dello Studio di Filosofla, 
torn. iL cap. ii., and cowtiyvtated'by Chretien in liis wovk onliOgical 
Hetibod, p. itl8. Tiieie wnteon, in this case, are onl^ the-exponento of 
the views adyocatcd by Catholic theologians both at Oxford and Borne; 
bitt an -the experimentalisto undeolectios, wifh Tictor Ckmsm at their 
heofl, ^eondemn this view. See riatrodaotion lila Onzn de THiiteiie 
de Ja FbUosopbie, bjr the latter. Troisi^me Le^on. 

l2 
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great degree on individaal sagacity^ the roles which Descartes 
kid down may not be without their use, if kept steadily 
before the eye in all cases of investigation. They are, mm 
re|;ard to analysis, as follows: — 1st. Never to accept any- 
thmg as true which we do not clearly know to be so. 2nd. 
To £vide each of the difficulties we examine, into as many 
parts as possible, and as may be necessary for resolving it. 
3rd. To arrange our thoughts in order, bj commencing with 
objects the most simple and the most easily known, in order 
to ascend by degrees to the knowledge of the most complez. 
4th. To make, in relation to everything, the enumeration so 
complete and general, that we may be assured of having 
omitted nothing. The synthesis are thus given in the second 
part of the same worK on Method: — 1st. To leave no 
ambigoity in the terms, by having due recourse to definitioii. 
2nd. To assume only clear and evident principles, whiob 
cannot be contested by any persons. 3rd. To prove demon- 
stratively all the conclusions advanced, by employiUjg no 
other means than the definitions and principles (axioms) 
already laid down. 

CHAPTEE II. 

TKIYEBSAL METHOD OF OnPBBBKOE. 

§ 1. — Induction and Deduction — Meaning of the Terms. 

If any train of reasoning be minutely examined, it will be 
found to proceed either in a descent from the more general 
to the more particular, resolving awhole^ into its parts; 
(analysis), or in an ascent from the more particular to the 
more general, or framing out of the particular parts a consti- 
tuted whole ; (synthesis) . The former is called deduction, the 
latter induction. Thus the physical sciences are commonly 
called inductive, because they consist of a series of generah- 
sations, founded on the most circumstantially stated particu- 
lars, and carried up through intermediate axioms to universal 
laws, which comprehend in their statement every subordinate 
degree of generality ; while the abstract sciences are uiiually 

> Which may be either of intension or extension. Sir W. Hamilton 
restnctB it to the former, see Ed. Bev. vol. Ivii., but he is evidently in 
error. 
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termed deductive, because they follow the inverse method of 
proceeding from eeneral axioms to particulars, by which these 
adorns are traced back to their remote consequences, and all 
fbe particular results deduced from them which are included 
in tiie general proposition. Of course each branch of know- 
ledge not only admits, but even exacts as the condition of its 
peraBction, the blendmg of the two methods, but they are 
generally so designated, as one or the other element predomi- 
nates in the proof and fashions its initiatory processes. 

Every inductive train of inference, as well as deductive, is 
capable of being resolved into its appropriate syllogisms, and 
is consequently amenable to the laws of the universal canon 
of reasoning; the only difference between the two forms in 
this respect being that, though the former equally ranges 
through all the figures, it finds its most natural expression 
in the third, while its deductive counterpart finds its most 
direct form in the first. By employing the same symbols, 
the correlation of the two processeip may be thus exemplified : 
IndiictiTe. Beductiye. 

X, y, z are a. h is a, 

«, y, « represent the class 5. ce, y, z are contained in h. 
.'. & is a. .*. sc, y, z are a. 

or, or, 

a contains x, y, z. a contains h. 

x^ y, z constitute h, h contains x, y, z, 

/. a contains h, .\ a contains x^ y, ^, 

In the syllogisms the order of the terms remains un- 
changed, {)ut that of the propositions is reversed ; the con- 
clusion of the one forming the major premiss of the other. 
Of the terms the major is common to both, but the middle 
term in the deductive syllogism becomes the minor in the 
inductive ; and the individuals which are the minor, or deter- 
mined notion in the deductive syllogism, become the middle 
term, or determining notion in the corresponding inductive 
syllogism^. The one process, according to this view, is only 
an inverted counterpart of the other. 

> Mr. Karslake, estimating the inductiye by the deductive syllogism, 
rottricts the former to the 3rd fig. The scheme of Sir W. Hamilton in 
the text presents the more correct doctrine. See Aids to the Study of 
Ik^ yo\.lp.S9, hy W. H. Karslake, 6.A. ^ Heik»& AxS&tA\&fe 
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§ 2; — Different' hinds oflnditcHon, Formal and^MateriaL 
Syllogi&n erroneously confounded with Deduction. 

Mii8li:coiifumon of thought has aiiBen i^rongli the abseme: 
of distinctioH between the: matter andifinaniof induotioivaidi 
tiie propagation (i£the error thanaffiremltmg, that^beouDK: 
it pix)CQed& in an inrerted metfaodi to dedoetion, and' k 
gen^mcally appliedt to deaignatB m diBtiaob (dim of tnitfai^ it 
most necessamj denote: a apeoBa. e£*iii&reiiee not. contam^ 
plated bv'Qia fbundeir of logic p a view ' w h ich JBC Dnntwian o R d 
hy the mtrivthatiiiitiierdi^B: when/disvlaini of the syllogum 
weore evoliied, bo^ anch» tiling as induotiyief science oonld be 
suppofiied ta eziab.. BJence that. (dasErefi modems ^Bvhcv l&a 
Baoon. and. Bogald SU^ewait, will admit, of no other Gonaeot 
dementBjpy precesB than induction^ are led to throw aside the 
syllogistic dootiina both, as practically nseless, and as^aiLim? 
per&et expoaitLon of the theory of inference^. 

seems to have had a correct idea of induction when.he affirmed it to be 
a syllogism in vhich the major is proved of the middle bj means of the 
minor; "E/irceytoyr) ficv ovv. koX 6 i^ ijrayayTJs avXX6yia'fi6g t6 dih.rov 
€Tepov'6aT€pou T» fjJtr^ adkXoyiaraardau (Pr..Ana]. ii. 23, §^ 2.)' 

1 It is amusing, to hear Bacon state his grounds for rejecting the 
syllogistic theory, which he rather naively left to mob orators and 
theologians, to whom he imagined correct reasoning was only a second- 
ary matter: *^ At nos demonstrationem per syllogismum rejioimus . . . 
quod syllogismus ex propositionibus constet, propositiones ex verbis, 
verba autem notionum tessera; ac signa sunt. Itaque si notione» ips£ 
mentis mal6aetemere& rebus abstract83fucrunt . . . omnia munt. . . 
Begicinms igitur syllogismum neqpe id solum quoad principia sed etiam 
quoad propositiones medias." Introduction to the il^stauratio Magna. 
This extract clearly shows that Bacon was entirely ignorant of the 
principles he condemns^ or he could not have written middle propositions 
for middle terms, or urged as a reason for the Ejection of the sdiod 
logic the singular foust,. that it was open to the illusion of language; for 
what reasoning is not? Bacon in this extract rejects -middle terms as 
useless, yet he could not reason withoulrttiem, and was necessarily as 
unspsfring in their use as St. Thomas Aquinas. 

A gceat deal of the current notiouB about the inutility of logic springs 
firom tha confiision which such loose writing tends to involve l£e old 
and new methods. We have seen a graduate escape from the hard 
necessity of allowing himself to be convinced that he was arguing with 
a middie terrapartiouUar iroboth pnamises^ by dedaring that facts were 
better than>syllogism^ when: the fbrms ot hl» argument woidd hare 
proved' that men are pBmts tiseaose tiiey require au: *' I," he ex- 
chUwed;, ^'produce facts like Bacon, ycnr.(^ubY>lb vdoout. \3q&^s oombuoa^' 
ti'on with Aristotle." 
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GEhe^6Rac f^ppeacs: to us' to Iiave arisen in & gisat; degree 
final tiie appluMition.afl the term induction to ti^ process: in; 
which! there is. really na illative inference at all-^viz., the 
ofa^edBve prooesEr of inreatigBJting particular fiicts ae pmpanU' 
iaigi te illation, which, is^ entdvelj: intuitive, and i^ fijom 
iaa^^ining; beoausa the truldis ardved at bj the process of 
ilhitiire indufltias^ais ordinacily tested by ceitsiii experimeic- 
td( eanonft cf inqpiiry andtheUnrs of tlie Cfdcului^ that it m 
evUcely; fbnsign to the dass- of truiii» which- the syllogisitibr 
tfasBDji cnnteniplatesv The confiision) howeven^. will disappeaB 
(ut cmuBdeimgr that the e^UogiBm, after, ail, only pres^its a 
ODodl^ iht which aa.in&r«ace may betested a& to the conchu- 
Bineaaasft; e£ its fomn, and that fbc- this, purpose itfr mechanism, 
is gidte as ayailable for inductive as for deductive reasoning, 
biaUf.eaacJ»whera^an illative infi^renoe has been.dravFn:. IKTow, 
if- a«tEainf of reasoning. can.eitr on its formal; side afr well as 
m&i ifispectl. to its- matter^ it.is- surely no- good reason to 
io&n;.beeau8a we: ore provided wdth a code of principlBS by 
wUbb the^lattee may betested^. that we are quite at. liberty 
txfc nfltfl^eot: the: rules. whichi relate, to the correotnessiof- tlxe 
Gnmattillation.. 

la-, bothi these: respects' wifch XBgard to* induction, tEe 
aiLcionfcsfandemodfiimft appear taihare- entertained inverse mis» 
eoaoaiytlons; Bacon axia his fDllowers have marvellonsly 
advuDjcedxthe dbctrme of mid^enal induction, but have entirely 
mistaken the import of its formal laws, and ihe functions 
fchej. 9xe. calculated to discharge. Ardstotl^,. on the ol^er 
hand, was right with respect to the form ; w^hile in relation 
to material induction, or the mode of obtaining the matenials, 
md determining under what circumstances certauL indi- 
viduals could be said- ta constitate or represent a olass^he 
i^as obviously in error. !Pbr though iii addition to the in- 
laetion per enumerationem simplicemy or that which required 
Bvery individual' of a class to be tried, before they could be 
affirmed to constitute-a class, he seemed to admit the ihduc- 
Sstaof a dkss from a few of the objects which it embraced, 
Soundbd' on the general analogies of nature ; neither ha or 
&& ftllbwers Had any distinct conception of the kind, of" evi- 

^ Aristotle attributes the discovery of induction to Socrates, deriving 
tilei Vord eaxgyttyrf from, tiie Soorati0:acoiimiilafi6ii of. imtanoes'senr- 
ing as4Uito0odaate-to 0itAblifliitbe nqnisite oon&UlBiQiu 
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dence required to warrant such induction, but from a few or 
a single instance, and even more frequently from no instance 
at all, but only from some fimcied analogy, they jumped at a 
uniyersal law, and strove to submit nature to the fandful 
hypothesis thus obtained, by concealing every objection 
calculated to weaken or overthrow it. The modems, witli 
Bacon at their head, therefore, justly allege, that in- 
stead of proceeding from well-grounded particulars through 
the platiorm of intermediate axioms up to ^neral laws, 
they rushed up to aanomata summa, and then attempted 
to deduce the aadomata media, by which they ought to 
have ascended ; a method which of course involved them 
in undue assumption, and proved the source of irretrievable 
error^. 

As an instance of the mistake of the modems with regard 
to formal induction, in addition to those already given, may 
be cited the attempt to identify syllogism with deductian, 
and the reduction of reasoning in the inductive form to the 
first figure with a view to show that fdl reasoning is syllo- 
gistic m the deductive sense of the term. Aldrich describes 
induction as a kind of enthymeme or syllogism in Barhara 
with its minor suppressed^ ; viz., " This, that, and the other 
magnet attract iron, therefore all magnets attract iron." 
Though the illustration he gives, if thrown into a syllogistic 
form, would really require a major to be supplied, and not a 
minor. Thus, 

Whatever belongs to this, that, and the other magnet, 

belongs to all ; 
Attracting iron belongs to this, that, and the other 

magnet; 
Therefore attracting iron belongs to aU. 

"We are, consequently, obliged to infer that he inverted the 
premises; in which case the inference would be unintel- 
ligible. 

Archbishop Whately, on the other hand, takes the sup- 
pressed member of the syllogism in induction to be the majoir, 
and reduces that method of inference to the deductive form 
in the following manner : 

1 See Earslake*8 Aids to the Study of Logic, vol. i. p. 97. ^ ArtU 
LqgictB BttdimeaUL, p. 175. ' Whately'e li^z^ b. iY« e, L ^ I. 
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Whatever belong to the individuals we have examined, 

belongs, certainly or probably (as the case may be), 

to the class imder which they come. 
Sheep, deer, and other individuals deficient in upper 

cutting teeth, are found to ruminate ; 
Therefore all animals deficient in upper cutting teeth 

ruminate. 

Although manv instances of induction like the ones ad- 
duced may be exhibited in a deductive form, yet this does 
not prove that fdl can ; nor does the transformation add to 
the cogency of the inductive inference, but rather weakens 
its force, by representing it in an unnatural manner. Thus, 

Sir Thomas More was incorruptible. 

Sir Thomas More was a judge ; 

Therefore some judge or ju^s are incorruptible, 

would appear in the first figure as, — 

Sir Thomas More was incorruptible. 
Some judge was Sir Thomas More ; 
Therefore some judge is incorruptible ; 

in which form there is not one trace of deduction, nor is the 
inferfflice strengthened, but despoiled of much of the illative 
force it bore in the third figure. There is consequently no 
object to be gained in such reduction, since each figure has 
its own particular rules for testing the validity of every argu- 
ment that falls within its confines, and none of the dictay so 
fiir as certainty is concerned, exercises a prerogative over the 
rest. As long as the dictvm de omni et nulh was considered 
as the paramount law of correct inference, there was some 
pretext for reducing all arguments to one of the four moods 
of the first figure, to which that dictum is alone applicable, 
and considering deduction as identical with syllogism ; but 
since that view has been disclaimed, there is as much reason 
— ^and some think far more reason, as we shall presently see— 
for resolving all dediiction into the inductive process, as there 
is for the contrary procedure. 

§ 3. — Theories of Beaaoning. 

The false views which arose from making deduction 
synonymous with syllogism have invited attacka from. di£< 



{erexitqaaaderB on tiie whole dbetoiner of the sehooi*. logic, 
whieh^. though vafying in some degree in their fbrai, re- 
semble each other so &i^ in their generaL fsaiaixes aK to de- 
note, aioommoix origin — 

facieB non omnibna una. 
SKsc diversatamen^ qaai0ni:deeet«e8se soiorum?l. 

and, consequently, admit of being dealt with in an' segregate 
fbmi. The oommon.prinmplafinnLwMch they ^rmg- may 
be traoed: to liie assumption, that alii axacunv are bnt geiuM* 
xaiisationft feomi pauiacular &otisi ;\ that, tiieze aas na' stodn 
tiii]ig»' eyjitinyas? ff^mri» troths^ dyen^ asfSjtnt woaldis^y^ 
asn&imate principles of our int^eetnaL oonstitiitiaiL;; aol' 
the consequent corollairf that. alL in&sencBf i& &oixr paitica- 
lars to particulars, and that^neralprc^sitianabeing mere 
registers of sucL inferences, when interpolated in. am. argu- 
ment, add nothing to the proof„ But. simply refresh our 
memories with the number or cases in which nie la^'wcrare 
about to apply to a new instmaoehaif- been: alieady^ebwryed. 
Thus, when it is inferred; from- the- ftet of tha'poresentr Pre- 
mier being a man,rtUat l^muist diej.tha mq or p rgnrigy from 
which we.in&r the. conclusion is not all meniai»martaly,f<H! 
that would involve, a petiUo jprincymf bnt simply liie nnmllBr. 
of paitLGular oases in which we hsie observedt mortality to^he 
a mark of the class men^. ISTor is the formula of poreeriouft 
instanoesin which ihe inference has> been dravcniL. neeessai^f 
to be. looked at on all occasions, as there are' a giBatiquantitify 
of particulflBi inferences: evident Ibom. the bare statement of! 
tiie minor. "We would not requiro, in order taafficm thi^ 
the lines» u^i^,; and. JS^ (7, from, being equi^. to -JbE^ JS^, bxb. 
equal to eaeh ol^er,; to. recur, to former cases* in which Mift 
had' observed the truth, of the ajdom^. that thing^t whijch. are. 
equal to 1^.* sam^i thing, ace equal tea each, other... The bare 
enunciation of propositions of this character is suifficiesutly 
evident of .itself without any previous .generalisation^^to osasc^ 

^ SEett.b. ik 14.. ' This iff Mr. MiliUi viawv but Dr: Bfiawn .^vtilt 
not even concede so much, but affirms it is. only neeessary U» lunw* 
that mortality is associated with the idea of man to predicate that 
quality of any individual. Thus, " Prince Albert is a man; therefore 
Prince Albert is mratai.'' Bht tiie dootoirdDes-not seem to have been 
aware that the knowledge of mortality being an essential constituent of 
man's nattire, previ'oua to making the inftxence, was in reality the very 
aaaampiidn arlfixcmiQOr premiBS, ^^ aW men «se m^sttaX^'^ -vV&'bV^ %r*«q- 
stontljr ignored. 
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comiGtiQii to iba moat imdlscipliiied uudeiBtHiding as soon 
SB-tiiej axe understood;. The syllogisiio theory, tii^iefdre^iB 
Bflt tiie Tuurersal type of reasoning, bnt in£»enoa finm piifr> 
ticnlars. to partuniUnb through marks of mariu. The concfair 
aibn of an infesenee^nDt hemg drawn from & general psok 
position, evenwhttiit may be advisablai to consut it by ww^ 
o£ eoUateral aeeuuity, but according^ to it;: such genenl 
pBopesltion oannot be eonudeired- as > the. real* anteoedent on 
piiemi8% but tiia partioular facta £Dom whicb tiiat genesal 
uiBpo8ition.wafr infraredl iUscordingly thamles of &e sylr* 
logunoi^ and^ ia £Eict, every actafice which the peripatetic 
logic embBaces* beyond absolute dafiniti0n,. ifr penectly use-* 
leosiin the sense cf thaSeotoh sehool;. and the wodc shouldi 
be:at onoeisent to the trankfUuik^n^ weare it not as well, Soas 
the pnrpoBBs of eui3D8ity,.andtouii. of sespect to. the past, tJo^ 
pre.£^80 cundH^Bonufipiec. of xnechaLm, by wlLhite 
honiaiL species at least, £}r. nearly two thousand years, oon-^ 
aented tognidathe opemtiona of ther reasoning &cnlty^; 

Sbine oecent logicians^ though* enteEtaining' fundamentallyr 
the: flame views; do not go so &c. Though* we.- do not draw? 
ther infiaarence in. reasoning &om the general proposition,, 
wheor nch is: emnloyed, it is necsssacy to preserre can* 
sisiBOsy. between me particular oonelusion we mfer from: the 
minor ucsmiss and oar former ezperiemse expressed by such 
geneiaf proposifcion ; and the rulesiof the syllogism serre-aa 
an indii^nsable gaarantee £di! that purpose. The use of 
the syllogism is eonsequently nothing; dse than the use of 
gmad. piopoBitionB in reaaoning ^ aiid.tlie»a are only certain 
formula, generalised from the sesulta of our former expor 
riisnce, to determine what inferences^ may be dra^^ ill anjr 
particnlsc casa The work of drawing tile: inference is- thi^ 
of applying- the formula,, and the; rules of the school lo^c aae: 
a.Bjnst^: of security fos the coixecfzLesa of the applicatmn^. 

Thia middle ground, between the Seotoh. sehool and the 
peripatetic logicians), was raised with a view to defend the* 
srdlbeiam from. the charge of . really assuminir the condusioib 
rZ premises; .T^uaation W^Sdy had sonie 

1 3«e Beid'st Analysis of the Old Qr|p,nozi, Art Categ.; Dagald 
Stewart's Philosophj of the Mind,^ yoL ii. pastm ; and I^. Brown's 
Lectures, /icnson.. ' Mill's System ofLogic, vol. fc pi 269. Hfe, how- 
erai^ dbeB.not give iheae mles^ but 8ome¥£BitiiaivcSi9Tcfo«\n»'T«BAiss% 
taBe. WbMteljfibr tton^ai^eyideiitis^ toe trifling fQC\]Qa.ii]^tiffia^ 
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colour of plausibility so long as the syllogism was confounded 
with deduction, and made to guarantee the cogency of eyeiy 
inference that could be thrust into the four moods of the 
irst figure. Eor if we argue, from every man being a re- 
sponsible agent, that the present Emperor of Bussia is 
accountable for his actions, it is eyident we assert no new 
truth, but merely particularise, or draw out of the general 
formula (major premiss), one of the single instances already 
included under it. Such a form of reasoning it is conse- 
quently contended is incompetent to advance us one step 
in the progress of knowledge, or to corroborate any truth ; 
since it falls into the sophism which renders the conclu- 
sion a mere tautological repetition of the premises. Yet, 
taking logic on the high ground of the deductive syllo- 
gism with which its adversaries have confounded it, there is 
need of little ingenuity to invalidate the charges alleged 
against its method. Eor waving, at present, the question 
how we come by the majority of general propositions, which 
is refdly the cardinal pomt in dispute, it cannot be denied 
that we frequently obtain such formula without realising 
one-tenth of the meaning they are calculated, when fuUy 
analysed, to convey ; and that we can only exhaust them of 
their latent truth by casting about for middle terms, either 
by experiment or reflection, which link them with other 
classes of phenomena previously unknown to us, and thereby 
extend our knowledge. For example, when Newton first 
propounded his general law that material bodies attract each 
other with a force proportionate to the product of their 
masses directly, and the square of their mutual distance in- 
veraely, he hardly dreamt that the precession of the equi- 
noxes could be deduced as a natural consequence of the 
same principle. Not did Pythagoras, when he first realised 
the truth or the necessary relations between the base and 
sides of a right-angled triangle, think of the consequent de- 
velopment to which they subsequently conducted him in the 
construction of the 47th proposition : at least, he is said to 
have comported himself on the discovery of that famous 
Theorem as Columbus in sight of a new world, or as Kepler, 
when he found that the satellites of Jupiter verified his three 
celebrated laws of the elliptical motion of the planets. 
To take another branch of eaae^^ ^\i\ck ^^ generally 
deemed more aHti to the syUogiatvc Bdafiiae^ •ro^.^^Q^sfc wya.- 
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neeted with the moral^ sciences, and concern either legisla- 
tion, theological doctrine, or ethics. Whatever may be said 
as to the rise of general propositions from the agglomeration 
of particular instences in otner sciences, it is evident they 
are presented to ns in these subjects at the outset in a gene- 
ral lorm, and that fdl the subsequent stages of inferences 
which these sciences embrace consist in the application of 
such general formula, by means of middle terms, to particu- 
lar instances never previously contemplated by us. All 
these deductions lead to new truths, so far as truths can be 
called new in the human sense of the term, and consequently 
must be looked upon as resulting in a real addition to our 
knowledge. What are all the doctrines, for instance, which 
each denomination of Christians have raised upon the teach- 
ing of Christ but so many inferences deductively inferred 
(how &r rightly or otherwise is not for us to say) from the 
general scheme of doctrine he is reputed to have taught P 
To select a single case, it would be certainly going very rar to 
aver that the colossal system of doctrines that the patristic 
fathers built on a few scattered texts of Scriptm^s were 
assumed in the premises from which they were deductively 
inferred ; and yet all these tenets were embraced as original 
traths,latent, indeed, in the general propositions from which 
they were drawn, but not ndly reused by the primitive 
Church, and that by the whole of Christendom in their 
day, and are so held by the majority of professing Christians 
now. 

Now in all these cases, which extend over fdl the compart- 
ments of knowledge, when a particular conclusion is deduced 
from a general proposition, it is evident that the truth in- 
ferred must be in some measure contained in the premises to 
warrant the illation; but it does not follow that it must be 
eapUcitly involved but only in a virtual and implicit manner, 
in which case there can be no direct assumption of the pre- 
mises in the conclusion, in which the petitioprind^i consists. 
The process of inference, in its deductive as well as its induc- 
tive processes, is perfectly analogous in this respect to the 
counter processes of natural truths which it seeks to evolve. 
There is no eifect which is not implied in the cause out of 
which it springs^, nor any state of nature which has not its 

> Jntzvduzione alio Studio della Filotofia da G\o\>ec\ii, Waxo «fi»(scL^^^ 
p. 221; and Teor. del Sorr. note 44, p. 406, by the Bam^ va^^x* 
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prmo^les latentij'ccmccttled in the state immecliB^Ay pre- 
iteding its esstenoe. Theipbenomena, naWithatBnding, 'are 
mibstantiaUy diffeient, though (seoretly ixwdlyed Bad iiiter- 
Iseed in one web of mutual dejBiendenGe, ao^hat one fteries of 
fiwts oannot arise until rtbeir pirineipleB -hare been fumisfaed 
at least in an inchoate vtabe, iry another. If, therefore, iiie 
srllogistic iheoir is to be set aside ^on aeoount of its implied 
assumption of amclusiiminili^ prenuses, wemustsetan&aQ 
exposition of natural iruths, and forego reasoning aAtogether^. 
we do not, then, require Mr. Mill's theory to defend even 
the deductive syllogism hem. KyeHUoprind^ ; nor, we -fear, 
can that theory be mamtainea without giring up theipain 
uses of the peripatetic logic. For, if as that logician some- 
what strangely avers, -the formal portion of inf^'ence must 
alone be tested by the experimental canons of inductive in- 
quiiy ; while that part which merely refers to the consultation 
of ourformer experience on thepoint at issue, andkeepingour 
inference in harmony with it, can o^faQ under the surml- 
lance of the syllogistic rules, the entnre use of logic is at an 
end^. The functions which it ^has*to discharge-relate entirely to 
that part of inference which Mr. MiU denies its competency 
to fulfil ; nor can it throw any light on the interpretation of 
the general formula by which we seek to <30ver any particular 
condusion we have inferred. The latter supposition is, in 
fact, ludicrous, 'and requires a very ^Quixotic imagination to 
combine the two things in the ssame theory. What Tielp can 
mood and figure with the heavy accompaniment of a group 
of rules and canons which exclusively relate to pure in- 
ference, lend to "the interpretation of general propositions 
formed from the results of one's individual experience f The 

* Baron Galluppi, in his Lezioni di Logica, answers this futile Direc- 
tion in another way. While he allows the two terms of the condusion 
are fairly contaiired in the Remises, -he denies that the illation is con- 
tained, in which the troth t)f &e conclusion exists. Tlie latter he desig- 
nates the formal part of the syllogism; the former the materiaL The 
inference of course springs from the comparison of the two terms <rf 
the conclusion with the middle, and as the result of that act is only 
expressed in the conclusion, the premises can hy no means be said 
to contain it. The logicians whose opinions we combat in the text 
confound the formal iw^ith the material part of the syllogism; bat 
though we see the latter IntuitiTely, it does not follow we see the 
fyrmer, — as we have before observed, a middle term is necessaiy to 

diBtin^di it 'Bae imi'i liogic: ^SunctoDB Q(i%\i& ^%^5aBB^^^tA 

he diBtiDcify jatofitmB^ the docteme in the loesit. 
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«jdli)gBm,fe?«DLiiii Hts flednotiTe chreBB,^liidh.Mr. MiIl:takB8 
4aD be on 'eaaeaxtiA ipeaA'uS its nature, -has no -moie TelatiazL'to 
mufli:Atfiiziation "tiiaiLA £atl has toiihe office of :a, wmdmiU, or 
a ipiflto&Horodifco idle uaes of a compara. The.canoxMB of ia- 
ferame^vare^eiscluBiTaly framed to guarantee the reasaning 
ptBoati. To sdeo^ their toompetency in their proper «phere, 
mA afpdWrthsm totobieatB in whioh, as Mr. Imll assevts, no 
in&cenee is.eonsemed, iwould be a burlesque upon >tiie ordi. 
nar^notianS'Cf Jidaptabiiity between tend and means. 

l3te loidy (things .which can be of any seryioe in the inter- 
piBiation of general propositions are a dear -pereeption 
combinBd :iritih a capacious memory ; and Bugald rStewart 
was oonseqpently ^more consistent when ^entertaimng the 
same panndxples with Mr. Mill, he Tejected the syllogistie 
tbeory altogether, and resolved all reasoning into intuotion 
and remembranoe. 

§ 4. — General Trutlis exist independent qf Mcperience. 

JBvBn in the supposition that all general propositions are 
tibuB iresult of experience, it would by no means foUjow that 
the aoh^oLlogic was practieally useless ; since .such.an hypo- 
tifayeflifi leould not preclude an argument &om being .incon- 
cLusiTe.as to form, or present us with:any means of deteoting 
its inconolufiiTeness different firom that of throwing it into the 
syllogisticform and bringing it under the uniyersal canon of 
ni£arence. S^everthetess, theuissumption would tendto weaken 
tikd syllogistic doctrine, sinoe it wnuld ahow that reaBoning, at 
least IB its elemeoitary stage, was purely restricted to one pre- 
miaSy there being no common iprinoitile .to serve as major until 
a number of p^ioular inferancesliad beeome ag^omarated 
into A general.proposition. JSTow, we fairly put it to each 
one's conaciouflness, whether such an exposition of the 
manner in which he registered his first inferences isieoirect. 
"Wlien a child has^jcmce felt the cansequenees of playing with 
fire, does it ever trust itself again with the d^gerous ele- 
ment P What need has it of a second 'experience to certify 
that sugar is sweet and acids bitter ? Do the number of in- 
stances in which these. objects are felt through the course of 
the longest life add a single iota of strength to the first in- 
Ssfencef If no one can say that they do, without contra- 
£oting the general experience of hits s]^edeB,tlieniai^hsd;^ &&t 
inference a general propoaitiQii not suoygly VnSssr^&^xai^<^ 
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indiyidnal case, but from a constitaient priniciple of our intel- 
lectual constitution taken in conjunction with it^ wfaich in* 
teriorly assures us, that whatever qualities we have found in 
combination with particular phenomena, will inyariabhr BC- 
company the subsequent repetitions of that phenomena^ 

If our inferences never traveUed beyond the particnhr 
cases out of which they spring, it would not only foQow that 
each repetition of the inference would act as an additional 
guarantee for applying it to an indiscriminate number ol 
similar cases, but that all the relative decrees of certainty, as 
well in different minds as in each individual's consciouBness, 
would arise exclusively from the number of times the par- 
ticular coincidence, or disagreement, about which it was 
employed had been experienced. To this indisputable conse- 
quence of the assumption of the empirical nature of all 
general propositions each one's experience skives the lie. Ite 
though there are a class of facts that absolutely follow that 
law (as those connected with contingent events), and ie> 
suit in general propositions of an empirical charaeter, 
there are other classes of truths which do not require 
any sensible experience to assure the mind, that they in* 
dude every concrete case to which they are capable of being 
applied as abstract propositions, the truth of which the 
mind perceives intuitively in its ideas ; while there is an ad- 
ditional class which require one exemplification of the in- 
ference, but after that are so indubitable and certain in their 
character, as to be instinctively generalised on the spot, and 
extended to every subsequent instance of the same pheno- 
mena. The indispensable corollaries of the doctrine, that all 
general propositions are only agglutinations of particular in- 
ferences, do not agree with the facts of which each one's 
own consciousness is a steady witness ; the principle itself is^ 
consequently, to be rejected as untenable. 

Mr. Mill has attempted to confound abstract, or necessary 
truths, with those of a physical character, by resolving them 
into hypothetical notions, and making the necessity, which 

1 Sir W. Hamilton will not admit this principle, because it does not 
necessitate, but only inclines. We should like to know if the wartty 
Edinburgh professor ever so far doubted of the burning qualities of ilie 
as to put his hand into a flame twice, or ever refused to eat bread 
because he mistrusted its nutritive properties. With all due respect 
to so high an authority, the practi^ eiiem^'^tsaX.VQiix ol ^^^^^'dficsbQle 
be lays down would be a maxK o£ inranity. 
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we suppose to accompany them, the simple result of habit, in 
ccmformity with the consequence which we have attributed 
to his principle. But here, again, this acute philosopher is 
strangelj at strife with himself. Eor if such propositions 
be hjpotheticallj true, it is evident they must be held neces- 
sarily so, as long as the hypothesis is maintained, otherwise it 
would be competent to any one to aver that the same thing 
could be and could not be at the same time. It is, there- 
fore, absurd to say, with such a doctrine in the foreground, 
that their necessity springs from habit^. 

But does the necessity of necessary truths spring £rom 
their hypothetical character, and can the latter mark be 
supposed to exist in combination with them ? We think 
neinier of these cases can be maintained. In the first place, 
there is a class of necessary truths, even conceded by Mr. 
Mill^ to bear no evidence of hypothesis about them, which 
are, notwithstanding, held by the mind with the same intui- 
tive certainty as those which he deems of a suppositive cha- 
racter. That the two sides of a triangle must be always 
greater than the third ; that two straight lines cannot enclose 
a space, and truths of a similar character, do not involve the 
least particle of hypothesis in their statement, is universally 
admitted, yet they are embraced as soon as enunciated, witn 
the same confidence as the propositions which refer to the 

' Dr. Whewell very properly distinguishes necessary from contingent 
troth hy the utter impossibility of the former being otherwise than it is. 
Thus, to take a numerical instance : 3 and 2 are 5 ; we cannot con- 
cave them, by any freak olT thought, to make 7 (Phil. Ind. Sciences, 
L 54, 55). In reply, Mr. Mill takes the inconceivability of the re- 
verse of a proposition as the only sign of its necessity, and attempts to 
prove the futility of such a mark by citing cases of doctrines (such as 
the antipodes) once deemed inconceivable, which have nevertheless 
sobsequently taken their place as scientific truths. But this is playing 
with the double sense of the word inconceivable in a manner which £ 
OQworthy of a logician of Mr. Mill's attainments. The term evidently 
can be, and is very frequently, applied by Dr. Whewell, to denote two 
dasses of objects; one which cannot be entertained without conflicting 
with tiie primary laws of the reasoning faculty, and the other which, 
like some of the trutiis of revelation, surpasses our comprehension, 
simply because the truths it eml^^aces belongs to a class of subjects 
which^ either through defective faculties, or want of means of informa- 
tion, we are unfitted to realise. It would be doing injustice to Mr. 
IGll not to suppose that he understood Dr. Whewell to take the term 
in the passs^ge animadverted upon in the former seiiBe, ^ IjR^i^S^ 

rol t Art, JDemonBtration and Necessary Truths. 
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equaiilnr of the radii of a cirde that is wxppcmdi. to depend 
upon the poaaibility of abstracting length rram breadth fif 
its aoceptanoe. Whence comes the difference, if botiti cHaases 
o£ necessary truths are held with the like uniform and un- 
yarying degree of certainiy by the believing mind P Even if 
we were disposed to save Mr. Mill firam the consequences ef 
his first inconsistency, which his words, however, will nofc 
allow us to do, and assert that the truth of the purely Biq9- 
positive group springs from their hypothetical character, 
while that of the contrary class arises from habit, the dis- 
tinction could serve no purpose, unless to overthrow Mr. 
Mill's doctrines. For in that case the indisputable conse- 
quence would follow, that the hypothetical class must be 
granted as soon as the condition was expressed ; while tiist 
series whose truth was the mere creature of habit and asso- 
ciation, would be received with doubt at first, and go on in- 
creasing in certainty according to the number of times the 
phenomena in which they first took their rise was repeated. 
But such a supposition is at war with the plainest tnitos tiurf; 
consciousness reveals to us, and could not be entertained wiHh 
out convicting the first principles of reasoning of impostme. 
We can only escape from such fidse consequences by 
ascribing the uniformity of belief, with which all abstract 
truth is held, to the necessary relation between the classes 
of our ideas out of which they spring — a relation which is 
assented to in the same moment as it is intuitively perceived, 
and instead of depending on experience does not require ome 
confirmation from that source to assure the mind that it in- 
cludes all the cases that actual reality can bring under its 
judgment. When we say that two straight lines cannot en- 
close a space, or affirm that the radii of a circle are equal, 
there is no more hypothesis in the last proposition thss 
in the first; since we do not affirm that the things of 
which we speak exist out of our conceptions, but that bofli 
are necessarily true as beheld in the percipient mind. 
Even viewed with relation to external objects, the only con- 
dition that is required in either case, is the existence of spaee 
and sensible lines to which they can be referred. !Por it is no 
more necessary that such lines should exist without breadth 
to realise the truth of the last case than that of the &Bt4 
since the radii would still be eGfosli^ii &x«s<ni^^\i<ek^«rY edge 
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' the eircumferenoe of the drde, and in tiiat sense vould 
ilfil the condition imposed by the geometrical definition of 
rtraight line^. But the fjBMt is, owing to defective instru- 
lents, and the inexactness attending even the most delicate 
anipulations, the mind's conceptions can never be fault- 
nly cast into physical embodiments : but this by no means 
Hmee a want of reality in the conceptions themselves, but 
to be ascribed to the grossness of our sensible perceptions, 
bidi are not fitted to embody abstract truth to a greater 
)gree of perfection than is requisite to attain man's end in 
nation. If mathematical or abstract truth &il short of ab- 
dute peiriection when carried into the material world, phy- 
oal tiiith is in the same predicament, aU concrete know- 
dge being only so many approximations to absolute reality, 
at to call either it or mathematical truth hypothetical on 
lit account, would bring the whole structuro of scieQce 
kmt our ears^. 

"Frcfm the foregoing considerations, we conceive ourselves 
lUy warranted in drawing a distinction between three classes 
r traths existing in the mind ; two underlying all our in- 
venoes firom particular events, and the other furnishing 
le occasions bv which either class are called into action. 
(Then we restrict our judgment to a particular event, the 
Mnilt is a simple intuitive truth. But when the inference 
lavels further than the affirmation of the agreement, or dis- 
[preement of the terms in that particular case, a real illation 
10 taken place; which, upon analysis, will be found to 
nudst in the combination of one of the first class of truths 
major) with the particular case (minor) which called it into 
edng. Thus, when a child has once perceived that moisture 
\ tiie effect of rain, it directly concludes that in all future 
Hies it cannot come in contact with that element without 
etting soaked, &om an interior conviction which assures 
', that similar effects follow firom like causes ; and which, 
Kpressly evolved, constitutes the major proposition to the 

* Or the truth would be equally preBerved if the line was conBidered 
> be of equal breadth. ' The doctrine of hypothesis originated 

ith Dugald Stewart. The only distinction between the two classes 
r abstract truth which Mr. Mill striyes to discriminate by introducing 
tie extraneous idea of hypothesis is, that one adnaits q£ direct, the 
ther of indirect jproo^ oir rednciio ad aftturcfaim. 

m2 
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inference in question. If sach a proposition be not in the | 
mind instigating the judgment to leap to tbe general ooo^ ! 
dusion, then, we saj, there is no ground for illation. For < 
when the child forms a judgment in the absence of any such 
i priori truth, it is strictly of a particular character. Urns, 
it never concludes from the single fact that its nurse has 
been angry to-day, that she wSl be so to-morrow, simply 
because it has no general a priori judgment in the mmd 
that could form a major premiss in combination with the in- 
dividual case to warrant the supposition. 

Nor is it even necessary to concede, though it does happen 
in many cases, that individual occurrences are required to 
call the abstract truth into being with respect to every par- 
ticular phenomenon. Before a child has experienced a prac- 
tical exemplification of the truth that every sound must have 
a cause, it is found to burst its drums and break its tnim- 

Eets, with a view to explore the locality of the noise^ Who 
as not smiled at his teacher when £rst set to learn the de- 
finitions of Euclid, for attempting to increase his knowledge 
by the announcement of the fact, that things which are equal < 
to the same thing are equal to each other, — a truism as long 
familiar to his memory as his own identity. Such prin- 
ciples as these accompany the first exercise of thought, 
fashion the first judgments that the mind forms, and instead 
of being dependent on particular inferences, comprise the 
very elements out of which such inferences are evolved, and 
present the only means of testing, or legitimating, their 
validity. Had the divine economy ordered this otherwise, ] 
and left the child entirely dependent for its knowledge upon j 
its own solitary experience, it would be the victim of de- 
struction before leaving its nurse's arms ; and such a thing 
as certainty could no more enter into the mind than the 
idea of colour into the conception of a blind man. 

Such a priori judgments, which we agree with Kant 
in accepting as the ultimate elements of our intellectual 
constitution, may be distinguished into two classes, viz., 
those which have direct reference to external facts, and are 
only true in the supposition that the laws of nature remain 
and will continue immutable ; such, however, may be denied, 
as we shall subsequently see in certain cases, without im- 
peaching either the reasoning {a^xiity ot ^oT^d^^-v^ssQeaci^ of 
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mtor. The other class refers to necessanr truth arising 
ficam the necessary relation between our ideas, and which 
eaonot be denied without destroying the terms which consti* 
tote the proposition in which they are expressed. Into these 
dasses of abstract truths and single intuitiye judgments, both 
alike incapable of demonstration, we resolve all reasoning. 



CHAPTBE ra. 

niPrXBElTT DEGBEES OF EYIDEyOE. 

§ 1. — Various Cfrades of Certainty. 

^ Thb elements into which we have resolyed the syllogistic 
process .partly correspond to the three divisions of Aris- 
totle, touching the modaliir of propositions, or the different 
dfii^reeB of belief with which a judgment is held by the mind, 
which the Sta^yrite classes under the head of necessary, cer- 
tahiy and contmgent (probable)^. The first term he refers to 
that class which spring out of the necessary relation between 
our ideas, and which are so absolutely true that they cannot 
be denied without invalidating the reasoning principle itself. 
In the scholastic sense, this class was usually styled meta- 
pbysical; and even God is declared incompetent to render 
them otherwise than they are, the things which they desig* 
nate remaining the same ; as the supposition would lead to 
the confounding the intrinsic properties of things. Physical 
tmtli, on the other hand, while capable of demonstrative 
certainty, is altogether dependent on the continuance of 
the laws of the external world, and consequently may be 
abrogated when the author of them chooses to suspend their 
fonc&ons. Physical truth, therefore, is confined to the 
boundaries of the material world, to space and time, and is 
dependent on the will of the Creator ; while metaphysical 
tratb exists absolutely and universally, and can in no in- 
stance be supervened without the destruction of the concep- 
tions which enter into its composition. The supposition that 
Presnel's law of the bifurcation of light in certain crystals 
was- suspended, would by no means involve the destruction 
of either the crystallised bodies concerned or an illuminat- 

' Prior AnaL i. 8. Ayoyxdui : ivbexpiifva : xmapxpvTa. 
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-juried ; and whea the testimony of indmdnals are incon- 
'■'•*^*nt with the permanence and fixity of I^atnre's laws, 
philosophers choose to abide by the latter, as more cer- 
dian the human testimony, no matter how well sap- 
ported, which sedEB to set them aside. 

§ 2,*^Twqfold Doctrine of Modality. 

The question of the different decrees of belief by which 
Judgments are held, has been deemed of so unsatisfactory a 
^iiaracter by many modem logicians, as to be excluded worn 
&e domain of the science, on the ground that the certainty 
sflbcts the predicate of a proposition and not the copula, and 
m such does not come within the reasoning process. There 
m no doubt a quasi species of modality which only concerns 
flid predicate, as when we say " the wine is imcommonh/ good," • 
*the 9in is vert/ hot;" but this does not come withm the 
"proper definition of the term, and consequentiy must not be 
COOQiounded with it. With regard to strict modality, the 
copula, as the link of connexion between the two extremes 
ofa proposition, is undoubtedly modified by any variation of 
iihe certainiy which exist between their umon. K two 
weights are held together by a chain, any diminution or in- 
crease of the firmness with which they are held together 
must infiuence the chain uniting, and not the weights which 
it holds. The consideration of modality, therefore, becomes 
oasential to any practical system of reasoning, for the con- 
dusion can in no mstance involve any further degrees of cer- 
tainty than is contained in the premises ; and if we would have 
fhe mind realise its full value, it is essential to know the 
amount of certainty that accompanies each premiss in the 
syllogism. Moreover, since the resolution of a point in dis- 
pute^ will often depend upon the relative value we attach to 
different degrees of evidence, it becomes a matter of very 
great importance to consider how far, and in what respect, 
one class of judgments is more certain than another. 

The complete doctrine of modality would consequentiy 
embrace every degree of belief which the mind is accustomed 
to attach to the different classes of its judgments, with the 
corresponding motives, commencing with the lowest grade of 

^ Sudi M of miracles. 
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probability and rising through the inteirening shades of 
belief to the highest metaphysical certainty, flach of the 
divisions in that case already given, would admit of a minute 
gubdivision. Thus, for instance, the class of moral truths 
might be arranged under four or five distinct heads. Eirsti 
imder that of historical testimony, which even in itself has 
different branches of certainty^ that which relates to the de- 
struction of Nineveh not being commonly received with the 
same credence as we believe the burning of Moscow or occur- 
rences of a more recent date. In this respect, time seems 
to be, in some respects, the arbiter of the degree of belief 
we may attach to a fact depending on the testimony of tra- 
dition. The fate of Troy has long been considered of very 
doubtful authenticity, and the early account of Bome is be- 
ginning to loom through the twilight of fable, which may, if 
the world last long enough, in the lapse of ages overspread 
its entire history. Secondly, under that class of etidence 
which relates to the existence of the soul in a ftiture state, 
the belief of an overruling Providence, and the impression 
that man in the next life will be punished or rewarded for his 
actions in this ; all which judgments being incapable of de- 
monstration or any very rigid proof, are accepted by a cer- 
tain class of minds with great distrust, and even in the judg- 
ment of those really confiding in them, who form the vast 
majority of the human species, rest upon other foundations 
than the purely moral proofs which are alleged in their sup- 
port. Thirdly, under that class of testimony which relates 
to present facts, whose reality any one, if he chooses, may 
go and convince himself of by the evidence of his senses. 
This class of truths is the most certain of any others de- 
pending on purely moral grounds, and men imiversally accept 
them with the same amount of credence as they receive the 
plainest revelations of their own consciousness. Pourthly, 
amder that of ethical doctrine ; for, though the majority of 
mankind are disposed to call things by their right names, 
and would really stone a man who ventured to preach up a 
loose morality among them, there are not wanting many 
philosophers of very acute penetration who affirm that, intrin- 
sically, there is no more vice in adultery than in saying one's 
prayeTB, and that the vulgar distinctions of virtue and wicked- 
neaa only spring from the conven^ionfil iio^\sya& q€ ^Qciety* 
That Bach opinions, if practic^Sly aft\.e^>x^oia.^^w^^ ^^^\to| 
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fhe ligaments by which nations and commnnitieB exist, is 
nnivereallj admitted ; and since man was bom for society, it 
becomes a matter not of very hard calculation to determine 
how fiur it may be presumed that either God or nature 
would make the condition of one of the great ends of his 
destiny dependent on a delusion. 

§ 8. — The game subject continued. Criteria of Evidence. 
The Doctrine of sufficient reason. 

The branches of physical truth may be divided into ex* 
perimental and demonstratiye. Both are received with suffi- 
cient certainty to displace doubt ; but assurance is doubly 
fortified and strengthened when physical truth has stood all 
the tests of the demonstrative methods ; for we then receive 
two different species of security for the existence of the fact, 
or laWy whose validity may have been in question, which is 
tantamount to a confirmation from two distinct sources of 
evidance. The metaphysical portion of the general division 
mar be considered under the heads of mathematical and 
logical. The first member is sufficiently evident, having been 
abeady dilated upon to some extent. The nature of the 
latter will fully appear in considering the different criteria 
which have been W down hj logicians for siurtaining the 
mutual dependence and harmony of the different branches 
of evidence, both with themselves and with each other. 

The first of these is, the principle of contradiction, viz., 
^ that the same property cannot be at the same time affirmed 
and denied of tne same subject." Thus, we could not main- 
tain the existence of Kepler's laws while we believed in the 
Ptolemaic theory of the neavens, for that would be plainly 
tantamount to saying that the planets moved in complete 
cirdes, at the same time that they described an elliptic 
course through the heavens. Yet trite as even this principle 
may appear, it is more frequently violated in moral judg- 
ments than we imagine. !For how often do we meet with 
men who talk about the existence of a free press in con- 
nexion with absolute monarchy, and who cast their lot with 
despotism while they affirm that all their opinions and predi- 
lections are in favour of absolute liberty ? Indeed, there are 
A class of persons in whom this error is so deeply rooted, 
that their atatementa only cease to be coiitssidk^toc:^ "ifil^^^ 
tbey become tautological. 
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The second cxiteiion is tba complement of thefionnfir, vi&, 
^ihat conceptians wfaick agree wiiih each other can be in 
thought united or affirmed of the same subject at the same 
time," and is designated the principle of identity. The third 
is the prindpla of the excluded middle (lex exclusi medii) : 
^^ Either a given judgment must be true of any subject or 
its contradictory, there is no middle course." The result of 
this criterion is, that we cannot accept one proposition as 
true without abandoning its contradictory as &lse, and vice 
versd. If, therefore, we can prove that the oontradictoTy of 
any judgment is true, we impugn its veracity quite as much 
as if we directly overthrew it. The principle of sufficient 
reason^ nu^ be said to form the fourth criterion of evidence, 
vis., ^ that ever^ judgment must rest upon a sufficient g^und 
or reason," which excludes from the consideration of evidence 
every belief rooted in ignorance, prejudice, or self-interest. 
From this law it would rollow : fbrst, that we cannot grant the 
reason without accepting what follows from it, which is the 
fimndation of syllogistic inference : secondly, that if all the 
consequences are held to be true, the reason must be tme ; 
thirdly, that we cannot reject the consequence without re- 
jecting the reason. Hence the mode of proof called redueHo 
per imposnbile^. 

Logical truth, however, does not communicate to the 
mind a distinct degree of certainty from that of mathe- 
matical. Both are accepted with the highest degree of belief 
that can be supposed to exist, and are therefore properly 
termed metaphysicaP. Physical and moral truths, when con- 
firmed by the strict marks which we shall presently offer as 
a test of their validity, are accepted with a similar degree of 
belief, though it is hard to conceive this of so certain a cha- 

^ Usuallj attributed to Leibnitz, since it first received entire de- 
vdopment at his hands; but the principle was long known in the 
schools prior to his time. ^ Leibnitz (Wolfs Ontologia, § 71), 

Stachenan (Ontologia, §§ 23—25), and Degerando (Hist. Comparde, 
I ed. b. i. c. iv.) coirfound the motive which leads us to believe a thing 
mA. the cause of its existence. Now, though there is always a motive, 
it does not foUow that there is a cause for everjrthing. The latter is a 
pure prejudice of philosophers, from which even Bacon was not exempt. 
^ Metaphysical, truth is sometimes taken for absolute truth, as by M^. 
Tbompaon in his Laws of Thought; but, as we shall presently show, no 
met thing exifti. 
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meter « that whidi aoeompanies metaphysieal jodgmentBy 
iBtsmuch as tiie hypothesis of their bein^ fuse does mi lace- 
ttte the reasoning principle itself, and has been nudntabed 
iftOi great slreng^ of argument by a group of very able phi- 
kaophers. But moral testimony, which does not bear the 
andgned marks of validity, or physical events which seem to 
eomtradict the usual order m nature, or refer to fiitore 
reaolts, into the causes of which we are unable to penetrate, 
must be regarded as probable, but the precise amount of 
dedence wiw which they must be accepted, wiU form the 
duster of a subsequent Dook. 



CHAPTEE IV. 

THE PotnnjATioirs or EviDEirox. 

§ Ij'^Ifimber qf Primitive MemenU into which all Ekavoleige 
can he resolved. Their delation to each other, 

Thb motives which impel us to form those various iudg* 
ments we .have just considered are stated differently "by 
logicians, according to the opinions they have formed on 
the nature of knowledge. G^ie widest division we have seen 
is that of G-alluppi, who resolves these motives into seven 
distinct elements; vie., consciousness, memory, external 
sense, analogy^, reasoning, evidence (intuitive we suppose 
he means), and authority ; since it is impossible to demon- 
strate the veracity of any one of these means of know- 
ledge without falling into a pefitio prineym. Thus, when 
Descartes denied the inMHbility of any other primitive 
fountain of knowledge, unless that solitary act of conscions- 
nesB which informed him of his own existence, and attempted 

' For analogy, Galluppi, in coiganction with some other logidanSr 
uses the word induction. Maj we be allowed to enter our protest 
agaiiist this abuse in applying terms whose ftmctions are luready 
ioffid^iily large, to designate an entirely distinct dass of subjects wiui 
which they have no connexion. If this habit proceed mudk further, 
afl distinctions of philosophical nomenclature wfll become confounded,, 
sad we shall be in the condition of geographers, who, owing to the cus- 
tom of calling all tli^ places in the Kew Worid after the titles of the Old, 
cannot tell, when an occurrence is said to hare happened at Windsor 
or Ha]i£ur^ whether it took place in Europe, AustraSui, oi Amssncah* 
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to demonfitrate the yeracity of the rest, lie afisumed the 
infidlibility^ of reasoning and memory, as no truth can be 
proved without the exercise of these two motives of judg- 
ments ; and when the scholastics, who were addicted to the 
follj of demonstrating everything, attempted to prove the 
veracitv of memory by the veraci^ of Gk)a, they fell into as 
palpable a sophism, inasmuch as the accuracy of the trains of 
inference they employed depended on the infallibiliiy of the 
very foculty they were intended to establish. 

These motives, however, are so related, that while many of 
them can be exercised apart &om the rest, each requires a 
separate act of consciousness for the perception of its ex- 
istence^. Thus, we beHeve in the existence of the external 
world on the immediate authority of the senses ; but these 
are entirely dependent for their action on the act of con- 
sciousness, so that the existence of matter is certified to us 
mediately through the act of consciousness. Again, no act 
of memory can be exercised unless through the same 
medium, and when that faculty assures us of our own 
identity, consciousness is required as a means by which that 
act of memory may become manifest to us. But though 
consciousness^ thus underlies every other primitive truth, 
and is essential to their exercise, it has functions apart from 
them, and, therefore, may be said to have a distinct existence^. 
Thus it reveals to us immediately, and that without the aid 
of any of the other £Eu;ulties, the idea of our existence, with 
that class of intuitive judgments which spring out of the 
relation between our ideas. It consequently may be said to 
enjoy a prerogative over the other motives of judgments, as 
it not only is the direct means of communicating to us a 
wide class of evidence, but is the grand basement on which 
the certainty of the other motives rest, the supposition of 
their invalidity involving in the impeachment of its veracity 
the destruction of all knowledge. 

1 Beid and Boyard Collard, following the common-sense doctrine in- 
stituted hj F^re Bnffier, erected consciousness into a distinct facul^, 
even existing separately from perception; but for this thej are pro- 
perly censured by Sir W. Hamilton. 2 The scholastic definition of 
consciousness, or sensus intimus, is perceptio qua mens de presenti mo 
statu admonetur, and, as such, it is usually taken as synonymous with 
cotucientkL ^ The contrary opinion is maintained by Sir W. 

Samilton. 
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It may be olwenred that each of these means of eyidenoe 
aifinrds an inlet for original information, except memory, and 
that its function is simply to reproduce the past states or 
modifioations of the thiuKing mind. It is not, therefore, an 
original, but an auxiliary, motiye of judgment ; but one of so 
importaiit a character that it ranks next to consciousness 
in the function of generating knowledge ; since, in the ab- 
sence of its veracity, as we shall presently show, none of the 
other motives could be of the slightest avail in constructing 
a system of science. In examining into the nature of the 
other motives, each will be found to have distinct offices en- 
tirely independent of one another, imless, indeed, evidence 
which, according to our description of consciousness, can 
have no place in the category, even in the narrow sense of 
intuition, in which alone its claims could be considered. 
For the judgments which intuitive evidence embraces are 
either of a metaphysical character, or tbey refer to particular 
coincidences in the external world. In the former case they 
come immediately under the cognisance of consciousness, 
and in the latter that of the external senses. Its presence, 
oonseqiiently, in the list leads to a cross division, besides 
bdbag entirely unnecessary. But as, of the six remaining 
princq)les, consciousness never becomes the subject of the 
direct assaults of scepticism, imless through the medium of 
the others, we need only inquire in what respect the veracity 
of these may be placed out of the reach of its attacks. 

§ 2. — Memory an ultimate source ofJEvidence, 

Without the faculty of remembering the past modifications 
of our minds, every moment of life would be the first moment 
for us. "We could not recal one experience, or register one 
single judgment or inference; no science consequently could 
exist. The only conclusion we could arrive at would be, 
** I am," and nothing more. Any attempt, therefore, to im- 
pugn the veracity of this facully lays the axe to the root 
of all knowledge, and even aims at the destruction of 
personal identify. Sceptics have not neglected to avail 
themselves of the compendious method thus offered for the 
destruction of certainty, and have directed their attack in 
two ways. 

Ymt, it 18 oontended that memory is Mtetmg vxi^xoi^x- 
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tain, and in many caaes haa beqi canvieted of deoeption. 
Who baa not mistaken one object for another, at been folly 
assored he was in poBaeaaion dT a £Eiet which, when he came 
to search for it, eitlier eluded his recollection or emai!]|ed out 
of his oonBciou&aQeaa in another form f Our conrts of lostiee^ 
and the system of arbitration to which mankind find it neeea- 
aary to hkye recourse, hourly present cases of man, each at 
the instigation of this faculty, making the most ecmflicting 
statements, and staking their veracity on the aBseverationL ^ 
an oath. The answer to this objection is patent. We only 
vindicate the certointy of memory in all those obvioua caaes 
in which its certainty cannot deceive us without arguing some 
degree of mental derangement in the understancung of tiie 
person who manifests it. For certainty of memory in ancb 
cases is all that is required to legitimate the genesration 
of knowledge, so fur as its operation is concerned; but it 
men choose to tax their memory with burdens beyond iti 
strength, or if they £eu1 to remember things which persttiB 
who possess this mculty in any ordinary degree would easily 
recollect, memory is not on that account to be dedared incih 
pable of performing its ordinary functions, otherwiae we 
might argue that because man could not bear a camel's load 
he was not able to sustain his body erect, or from the Sm^ 
that there were always a number of valetudinarians, that the 
human organs were incapable of the performance of their 
healthy fimctions. 

Another attempt has been made to weaken the evidence 
of memory, by depriving that faculty of the collateral secu- 
rity which it derives from its connexion with consciousness. 
For it is contended that consciousness never takes into ac- 
count the objects of memory, but only of an act existing 
within us called by that name. But this is a distinction 
without a difference, for memory is nothing else than the 
perception of the past modificaticms of our being: render 
these illusory, or wipe out their existence from the act of 
consciousness, and no act of memory can exist. Again, if 
the testimony of consciousness be veracious, we must admit 
aU that it reveals; but it certifies to us the existence of 
three distinct faculties, viz., that of the perception of things 
actually existing ; of those which have been and are not ; of 
tboBe which are not and have ueNenc \>«^'a. "^o^^ if the 
objecta of memory had no existence, it ^a>oX.^\i^ ^-ci^assa^R^ 
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iriihthelastfuolfyytliat of simple imagiiuttion or,in other 
wardB, it vonld not exist in the manner in which eonscions- 
new reveals its existence to us. We cannot, consequently, 
admit the separation of the objects of memoir firom oon- 
seioosness wi&out impeaching that faculty itself of error. 

One of the principal functions of memory undoubtedly is, 
to assure the consciousness of its individual identity ; but as 
it fiBuls to do this beyond a cert&in period of existence, it has 
been 'pronounced unequal to its mission, and accused of 
leaving one of the most essential truths without any tangible 
fiDundation. Por what certainty have we against our exist- 
ence from eternity in a state of metempsychosis, or that we 
have not been in the world for three thousand years, and 
even inhabited the body of a crocodile or a sparrow P All 
that memory certifies is our existence down to a certain 
period of tune ; but with regard to the state in which we 
existed anterior to that period, as the assumed first months 
of our infimcy, and the nine months' probation in the womb, 
it Bays confessedly nothing. It is, consequently, charged 
with leaving our personal identily uncertain, and, as a reflex 
consequence of tnis defect, wim rendering all knowledge 
which is built upon the assumption of this truth, including 
its own posterior acts, of an apocr^hal character. 

Bui 1ms difficulty seems 1k) arise £rom confounding the 
functions of a faculty with the remembrance of the exercise 
of those functions. It does not at all follow that because 
memory ceases to recal the manner in which it assured con- 
sdonsnees of the identity of m^ in the first moments of 
existence, that it did not discharge that office. It is a neces- 
sary condition of our being that, as we progress in jears, the 
remembrance of infancy become less and kss distinct, until 
we lose sight of its earliest stages altogether ; but if we con- 
cluded, from the inability to recollect the acts of memory by 
wHch our personal identity was revealed to us at the eauiest 
stages of existence, that no such acts took place, we might 
also for a similar reason affirm the same result of those 
periods of adolescence whose manner of existence have 
Hkewise lapsed out of remembrance. Per, in the same man- 
ner as we feel assured that consciousness has always ac- 
companied our being from the first dawn of life,^ though 
we may not recollect the distinct acts in which it Tx^asoi* 
fested our ejaatence ix) us, do we beUesve ^u^\i Tfik&'Oicrr^^ 
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from the earliest stage of being, carried forward the experi- 
ence of one moment to the next, and thus kept aliye the 
assurance that the percipient soul constituted one identical 
person. Now, so long as this identity of me has been 
always revealed by memory to our consciousness, whether 
we remember the distinct acts or not, the link of identify 
has always been preserved, and the assurance we feel that 
this condition has been invariably fiiMUed, could only be 
contravened by recalling a moment of existence in which 
some knowledge of the past was inaccessible to the mind; an 
act, of course, which is beyond human power. We then are 
fully authorised to conclude that memory has steadily im- 
pressed the existence of me upon the intimate sense, and 
that from two principles. First, that memory itself certifies 
the fact down to a certain stage of childhood ; and secondly, 
that the amount of sensible experience, which she then 
assures us we possessed, could spring from no other source 
than the constant act of memory keeping the identity of 
me constantly before the mind in transferring the experience 
of one hour to the next^. 

The denial of transmigration, or even the maintenance of 
personal identity, is not dependent on the argument we have 
adduced, which, as far as we know, is perfectly novel ; but 
the aid of analogy is called in to assure the individual that 
what he perceives to be the general law of the human species 
has not been departed from in his case, and though memory 
does not expressly guarantee his existence beyond a certain 
period, or place the possibility of his eternal duration out of 
court, that the immutability of nature's laws comes to the aid 
of memory, and proves that his existence could not have 
passed the limit of a certain time, and that in the interval 
the identical nature of me has been preserved. 

1 With regard to personal identity, it is necessary to distinguish 
three things, which Locke confounds, viz., memory, consciousness, and 
the object of memory. Memory is the object of consciousness; the 
substantial and personal identity of me the object of memory. The 
veracity of both is bound up with the reality of tiieir objects. Per- 
sonal iaentity consists in being able to affirm of one past and present 
existence. Yet Locke makes it consist in the exercise of conscious- 
ness, whose only ftmction is to declare the present. See Hum. Under, 
b, ii. c. zxviL §§ 9, 10. 
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§ 8* Iktemal Sense an ultimate Source of Evidence. 

The belief in the existence of matter and its various confor- 
mations in the outward world, is derived immediately from the 
snthority of the senses, but mediately is bound up with that 
of consciousness, as sensation cannot exist without render- 
iiu^ us cognisant of the presence of the object felt. Thus, 
men. we affirm the existence of the desk on which we write, 
tihe sense of sight and touch — ^into which, indeed, vision and 
all the other senses may be resolved — ^vouch for the presence 
of the object in question ; but the operation of both of these 
senses are accompanied by consciousness, which guarantees 
ilieir reality, and assures us we are not speaking about a 
mere image or vision, but of a substantial embodiment. 
The authority of the external senses, as a legitimate motive 
of judgment, may be, consequently, invalidated by convicting 
them directly of deception, or by separating either the sen- 
sations themselves or the objects about which they are 
exercised from the domain of consciousness. It was the fate 
of the ancient sceptics to follow the first course. Their 
modem representatives have made quite as potent an attack 
on human certainty by adhering to the second. 

The reasons which impugn the authority of the external 
senses as a certain means of knowledge have received their 
most elaborate exposition at the hands of Sextus Empiricus, 
and may thus be summarily expressed^. With regard to 

^ Sextos, sornamed Empiricus, from the school of physicists to 
which he belonged, flourished at the end of the second century. He 
pot the finishing stroke to scepticism, by investing it with the form and 
method of a science in his three books entitled Hvpp&vtimv {f7r(mm&» 
tn»v. In this celebrated work Sextus defines scepticism as the &culty 
(pvpofjus) of comparing the appearances of the senses and thoughts 
(<fMiv6fjL€va T€ Koi voovfupo) with a view to arrive (bia tifp iv rois 
6ynK€ifjJvoig Trpdynasi Koi \oyois \a'oa'0tv€utv) at a suspension of all 
judgment (Jrrox^) on objects whose nature is obscure (ofdi/Xov, a^av€s). 
Hence results a certain repose of the mind (aTopaila) and perfect equa- 
nimity of disposition (jierpumadela) . He admits Ihe existence of re- 
presentations and appearances ((jxuvofuvcL), and does not deny the 
possibility of cognition, but the reality of the objects of it. The result 
of this doctrine was his maxim ovdiv fuiXXoy, Bigmf^t^ l\\aX laai^ 

ir 
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external objects tlie 'senses excite different and sometimes 
opposite sensations in men and a.m'mal8 : That atmosphere 

everything was uncertaia no one thing was to be preferred to anotber. 
His system receired a Airther development in his ten books against 
the mathematicians (irpbs rws fiaBrjfiaTiKov£), in the last five of which 
he sets in a strong light the uncertainty of the principles of those, (Dog- 
matists) who maintain that absolute truth is accessible to man ^ 
aflirming it of their doctrines; and denies certainty even to the sin^ 
plest. axioms of geometry and arithmetic. His writings form a com- 
plete storehouse of sceptical reasons, and hare been pressed into active 
service by modem sceptics, and by none more zealously than Mon- 
taigne. At the commencement of his first treatise (b. L c 1, 4) he 
divides philosophers into three classes, viz., dogmatists, who maintain 
they have found truth ; academics, who affirm that it is impossUde to 
discover it ; sceptics, who affirm neither. He repeats the latter distinc- 
tion in his seventh book against the mathematicians (§ 153). But in 
one respect it does not hold; since CBnesidemus, the reviver of the 
third academy, taught substantially the same sceptical doctrines as 
himself. The distinction, indeed, had its origin with Cicero (Acad. 
Qusest. i. 12), who discriminated the opinions of Pyrrho from those 
of Arcesilaus and Carneades, the founders, in his time, of the second 
academy: for Pyrrho maintained that the existence of probabiUty 
and doubt itself was doubtful, while these philosophers hdd tiiat ^hooffi 
everything was uncertain, still there was such a thing as pfobaUe 
knowledge, into which it was wise to inquire. They divided probaUe 
judgments into three distinct classes: TriBcan) (f>carrasiay dir€pr)i(nraa' 
t6s and die^todcvfjJm} i) Trcpiabcvfievrf ^amao'la (Cic. Ac. Qusdst. ii. 
9, 31, sqq. Sext. Adv. Math. vii. 159, sqq. 161, 167. Euseb. prepar. 
Evang. xiv. 7, sqq.). The doctrine of doubt, or absolute suspension of 
judgment, which the followers of the third academy maintained, ^d not, 
however, originate with Pyrrho, but with the sophist Protagoras, who 
flourished about the Ninety-second Olympiad, or 460 years before Christ, 
which places him nearly acentury in advance of his more famous disdple. 
Of course there is nothing in the mere name of academician to denote a 
distinct spedes of opinions, as obtains in that of dogmatists and sceptics, 
since the word, as is well known, originated with the name of the owner 
of the gardens near the gates of Athens, who bequeathed his beautiful 
property to Plato as a convenient spot for the delivery of his philoso- 
phical lectures. The distinction, therefore, cannot be introduced into 
philosophy without a cross division. For the founders of the first 
academy were undoubted dogmatists, though they taught opinion 
which legitimately developed their own thesis, and led to the destmc 
tion of the universal doubt which followed ; while the revivers of the 
last academy were complete sceptics. The correct division of ancient 
philosophicfd opinions would be that of dogmatism, probabilism, and 
sceptidsm. Of the latter it is singular to observe the exact resembUmce 
in the geaeral outline of its principles and methods to the Hegeliaa 
etystenj, at present so widely prevtlent m QcexmBii'^. 
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• 

irldeh is dark to man is perfectly Imninous to bats and owls. 
Xhey also excite different impressions in the same individual 
at different ages, and change the appearance of the objects 
vliich theyrepresent in proportion to the variations or dis- 
tance, and awake different unages according as they are 
fiewed through different media. The senses, therefore, can- 
not convey to us any certain information respecting the 
objects whose existence they seem to testify ; and the as- 
sumption of their competency to that end, on which all 
pimdcal science is reared, is a delusion. 

Bat this objection can only be urged with consistency 
aeoinst those who maintain that the absolute nature of sensi- 
ble objects is attainable by man — a vulgar error adopted by 
the first philosophers of G^reece ; bu^ it does not invalidate one 
tittle of our behef in the certainty of experience which con- 
stitates the basis of physical science, since it leaves its three 
fimdamental comer stones untouched : 1st. That our sensa- 
tions are real modifications of our beings : 2ndly. That they 
instruct us as to the existence of external objects : 3rdly. That 
tibese objects have some relations with us — or, in other words, 
that they appear such as they appear, and excite in us sensa- 
tions corresponding to the functions we fulfil with regard to 
the heaKfay preservation of our beiug. Now physical science 
demands the concession of no further principle than is in- 
Tobred in these truths, to show apodictically the relation 
which must exist between the obj^s which produce these 
different sensations as they are conceived by our conscious- 
ness. With regard to the absolute nature of the objects 
fliemselves, whether they reveal to us the actual essence of 
things as viewed by superior intelligences, or excite impres- 
flums merely relative to the important ends which man has 
been destined to fulfil in creation, science in reality pro- 
nounces nothing. 

The observation appears to have escaped this school of 
philoBophers, that men, notwithstanding the different varieties 
of sensations, generally contrive to perceive the same rela« 
iionB between flieir sensations. Thus, whatever may be the 
oatnre of crystal and light, all perceive the same relation 
between crystoUised bodies and the illuminating medium. 
This uniformity of judgment about the relation of sensible 
^kjects is ampijr scmdent to guarantee tl^ m^ot^T^^ oil ^dcd^ 

ir2 
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laws which spring from this source, and connecting theirp^^ 
phenomena with rational truth to erect the superstructB»p^? 
of physical science. I 

Ag^un, if the argument of the sceptics be worth anythingtl 
it places beyond doubt the existence of two fects — viz., tl ^ 
there are as many different ways of perceiving nature as the 
are different species of beings and organisations, and, moi 
over, that these have as many distinct ways of acting as th( 
are different states of tlie subject on wnich they act. 
stead, therefore, of proving there is nothing certiun, it ret 
establishes an important truth. In attempting to cormA 
its opponents' principles of imposture, it destroys itself. Sa \^ 
true is the saying of Pascal, that there is a force of truth '^ 
invincible to every scepticism, an independence of demon- P^ 
stration invincible to every dogmatism. p® 

The sceptics sav we are ignorant of things absolutely, andji'. 
can only pretend to an acquaintance with their relative I*'" 
nature. But it is absurd to aflfirm that we know things le- ^ 
latively without being cognisant of the terms of the rela- 
tions. The very idea of a body existing in a certain mode 
postulates the existence of four things — ^viz., existence ; ex- 
istence of a thing distinct from me ; the existence in ^n^ of 
certain sensations produced by a thing distinct from me ; and 
that this thing is the cause, and is able to be the cause of ^ 
these sensations. So far, therefore, from destroying cer- ^ 
tainty by such an argument, the sceptics really establish the 
theory they intend to overthrow. They find themselves in 
the position of a class of animals whose instinct leads them 
to seek the destruction of certain insects by performing the 
very act which is essential to their preservation. 

The objections which a modem school of philosophers have 
urged against the testimony of sense, with respect to the 
existence of an external world, have taken their rise in some 
theories of perception, which it will be necessary to explain 
and confute before we can place their nature in a true fight, 
or be well satisfied we have escaped from the hard necessity 
of affirming that space and all the worlds which it contains, 
together with 'Hhis great globe itself its cloud-capped 
towers, and gorgeous palaces, are but the splendid fabric of 
a vision^** of no substantial reality, and merely existing in 
the mind as subjective states acvsovg qv>^ <:>i \!cL<b ^-ce^-^ta* 
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ihed mechanism of its own nature. It has from time 
Lost immemorial been a belief that the human mind, being 
spiritual substance, was not cognisant of external objects 
bly, but through the medium of certain spectra (species), 
dch by an action analogous to luminous bodies conveyed 
exact impress of the material substances which cast them 
through the external senses into the mind. Erom this 
)inion no modems presumed to dissent until a very recent 
iod^ ; and even Descartes, in citing every opinion of an- 
lity before the bar of reason to show cause why it should 
be consigned to the category of doubt, allowed this opinion 
ifc) maintain its place, with one important modification, that 
'^idea should be assumed in place of spectra as the inter* 
mediate agent by which external objects were impressed upon 
the mind^," It was contended, however, that the presence 
of such ideas in the mind could not be ftssumed as certain 
evidence of the real existence of the external objects to which 
they refer, as they only arose out of cefrtain modincations of the 
percipient being, and consciousness 4id not warrant us to 
conclude the existence of anything beyond them. A chasm 
was thus interposed between the existence of the intemal 
states of our consciousness and the material world, which 
philosophers attempted to bridge over, by calling to their as- 
sistance the veracity of God^; or by ingenious theories, either 
about seeing all things in the divine nature^, or concerning a 
pre-established harmony between our intemal states and the 
objective world to which they refer, each, however, acting 
independent of the other, and solely dependent for their 
mutual correspondence on the divine will*. Such opinions, 
rf course, together with the hypothesis of perception, from 
nvhich they flowed, reduced the naked testimony of the 
3ztemal senses at best to a probable character, and opened 

^ In this part of the world Beid has the credit of heing the first 
philosopher to call the principle into question, hut he got the proof of 
ta inyaliditj, at least as he represented it, from Fire Buffier, and 
?hre BufSer obtained it from Amauld. See the treatise of the latter, 
Des Id^s Yrais et Fausses, contre ce qu'enseigne Tauteur de la re- 
^erche de la v^rit^. Cologne, 1 683. ' Genovesi thus very accurately 
expresses Descartes's doctrine: Id quod fit menti prsesens dum percipit 
mt cogitat, quodque semper rei a mente distinctae, et quidem^ aut 
ixistentis, aut possibilis imago qusedam est. Genovesi (Logica Critica, 
lb. li cap. 1). ' Descartes. * Malebranche. * Leibnitz. 
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a breach for the sceptic to renew his attack^ upon the do* 
main of certainty, in a quarter that Sextus Empiricus littila 
dreamt of trying the strength of^ and with far better yontage 
ground than that from which he had commenced his attad^ 
What Sextus and (Enesidemus did for the probabilities of 
Oameades^, Hume and Gondillac effected for the probabilities 
of Descartes and Locke. They showed that in consistency 
with their own principles no such thing as matter could 
exist ; and that with their postulates in the background even 
the reality of the appearances themselves might be validly 
called in question. But that the principle iteelf is a true 
theory of perc^tion we have no other proof than the very 
slender one, of the consentuieous belief of nearly all philo- 
sophers up to a very recent date in its veracity. Of itself it 
is supportedbynointrmsic grounds whatever. For even ad- 
mittmg its truth,* it does not lessen the difficulties it was 
called in to resolve, since it is qidte as hard to understand 
how external objects can genen^ spiritual ideas, as it ia to 
conceive their direct action on a thinking substance. If 
matter be declared incapable of the latter, it is doubly so 
of the former ; and Berkeley, Hume, and Gondillac were per- 
jfectly justified with such a theory in their heads in wiping 
out the external world altogether. 

Moreover, this hypothesis has been introduced not only 
without an object, but in total defiance of the revelations oi 
consciousness. If that principle can be said to assure us of 
anything, it certainly is the existence of things external to us 
by the sensations they excite in the mind ; and aU men, even 
including those who pretend to disbelieve it, act as if the 
testimony was of an infallible character. The assimiption of 
the contrary doctrine is so contrary to the common sense of 
mankind that it requires some advance in philosophy to en- 
tertain it. It involves the supposition that perception can 
exist without the reality of the object perceived, wmch seems 
a contradiction in terms. The opposition of this theory to 
the plainest instincts of consciousness may be further seen 
from the fact that it is at strife with the idea that we have 

^ Afl Descartes, Wolf, Malebranche, and even Locke, who adopted 
Descartes's views on the subject maintained. See Hum. Under, b. iv» 

§3, * €v\oyiaTtd. 
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of sensation iib a phenomenon, whose cause is identical with 
the object whidi produces it. Now, sensation offers itself to 
the consciousness as distinct from the object felt and the sub- 
ject which feels, being essentially connected with both. It 
manifests itself as an effect of the same object felt ; not being 
able to refute the testimony of consciousness, we cannot 
deny tiie objectiyity of the sensation, and consequently the 
existence of the body. Again : if we have a conception of a 
body tiiat is not present to our senses, that conception must 
refer to this object solely as an object conceived, but not as 
the cause of the conception. The absence of this double re- 
lation of a conception to the same object converts the act 
into one of pure imagination. We consequently cannot 
deny the presence of a body actually modifying our spirit in 
a case of sensible perception, without confounding that act 
with the operation of theunaginative faculty; and thus again 
c<mvieting consciousness of imposture in olending two acts, 
which it assures us are perfectly distinct. 

It is urged, however, that dreams manifest cases analogous 
to those of sensible objects, even when no external agents exist 
answering to the images excited in our mind. But, in the first 
plaee, it may be rephed that such impressions exist as simple 
objed» of the imagmation, which are put to flight as soon as 
consciousness awdces us to the real appearance of things. 
We do not embrace them with anvthing like the same ae- 
gree of certainty as the objects of the waking senses, nor 
move our bodily organs to correspond with the iUusions they 
excite in us in the same manner as we dispose our actions to 
suit the direct impressions of the sensible world. In such 
states we are incapable of reflex acts of thought ; that is, we 
are never able to distinguish between appearances and reali- 
ties, and the first moment in which we feel inclined to ques- 
tion the reality of the impressions in the sensorium we aore 
roused into a waking state and feel assured of the delusion. 
That dreams owe their origin to the imaginative faculty must 
be admitted, from the circumstance that the images which they 
excite Iq us do not occur in the same order in wmch they exist 
in nature, but arise capriciously out of past modifications of 
the mind, which the fancy sets together in the most ill-sorted 
and fiantastic manner, in sport, as it were, with the solemn 
realities and ecmventionalisms of nature and societr . Th&t^^^ 
appear to deeord to h&t {wanks any sembleaiod oiV^osS. vcvtf^ 
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from the attention of consciousneBB being entirely withdrawn 
from the real world and fixed upon such representations of it 
that imagination chooses to give, to the entire abstraction of 
everything else ; but that consciousness accords entire belief to 
such representations on that account is no more to be inferred 
than that of a reader's assent to the truth of a tale which 
entirely absorbs his attention, or that of a woman's belief in 
the real characters of the mythic personages of a theatre be- 
cause she swooned away at the finale of the play. The only 
difference in these cases is the minor degree in which con- 
sciousness is abstracted from surrounding objects, which con- 
sequently leaves less play for the exercise of pure imagina- 
tion — a modification which is also displayed in dreams them- 
selves, since some appear less real than others, while there 
are others which accompany a half-waking state, whose illu- 
sion is manifest from the commencement of the operation. 

Again, the sensations excited by dreams never convey a 
new class of objects into the mind, but simply reproduce 
the old, and that according to the strength of tne impression 
by which those objects have been previously communicated 
to the mind, or the number of times it has experienced their 
presence. Hence, hounds in their sleep open for their 
prey, but no other class of the canine species do, because 
they have never hunted in their waking state: an orator 
who has controlled the decisions of senates, or a general who 
has commanded armies, imagine they hear in their sleep the 
murmur of applause or the thunder of cannon ; but a plough- 
man or a huckster never finds himself in the same predica- 
ment, simply because he has never mounted either a breach 
or a tribune. This principle is undeniable, being attested 
by every one's experience. K, therefore, nothing enters the 
mind in dreams but what has been there in some shape or 
other in its waking state, these delusions, instead of weaken- 
ing our belief in the existence of external bodies, really esta- 
blish it ; or, in other words, they show the impression of the 
existence to have been so strong as to act when the object 
which originally produced it has passed away. 

All the errors which have been propagated on the testimony 

of external sense have sprung out of the supposition that the 

veracity of consciousness can stand without the veracity of 

the other media of knowledge *, \>ut ^^ hsu^e ihown^ at least as 

£ur OB two are concerned, that it aiBSvxse<& \]a Qi^<ax^^«3?GL<;s(&^ 
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eiistence both as to the relation of the exercise of the act and 
the object, and therefore cannot be isolated from them. This 
truth is fmrther strengthened by the illogical consequences 
in which its contradictory has landed its opponents: for 
while Pere Buffier, with Eeid, formed the veraci^p- of external 
sense on the common sense of mankind as distinct from con- 
sciousness, they fell into a palpable petitio prvndpii; since 
they had previously assumed the universality of the belief as 
a mark of such testunony being a primitive truth. Or, in other 
words, they first lay down the postulate that every truth which 
is universally received is primitive, and must be received 
on its own evidence ; and then show the testimony of the 
external senses is such, by affirming of it the very character- 
istic which they ought to have proved^. Though the Car- 
tesians avoided this paralogism, by resting the veracity of the 
senses on the veracity of G^od whose e^stence they placed 
in the idea we have of the infinite, still they were guilty of 
the inconsistency of affirming that consciousness was com- 
petent to certify the presence of that idea, while it was unable 
to assure us of the existence of finite bodies out of which 
such idea may be said to spring. K, however, consciousness 
may be said to warrant us in assuming anything, it is that 
external things are not only the cause of our sensations, but 
the objects we perceive along with our sensation ; or, in other 
words, that our sensations are not onl^ passive modifications, 
but the immediate perceptions of thmgs outside of us, and 
we cannot invalidate such testimony without impugning its 
veracity, and even calling into doubt our own existence*. 

§ 4. — Analogy an ultimate Source tfUvidence. 

Consciousness and the external senses only make us 
acquainted with particular facts. But physical science can- 

^ F^e Buffier g^ves two other marks of primitiye truth besides the 
one in the text, viz. : The incapability they manifest of being esta- 
Uished by tmths dearer than themselves; 2nd. That those who caril 
with them act upon the belief of their existence. See I'Essai tor lei 
v^t^s primitives, c. 3 — 5. The gross instance of the fallacy in the 
text reminds us. of the common reply of the farmer when we ask him 
why we may not ride over his field: "Why — why — ^why that's the 
reason why." ' For the consideration of spectral filusions, as 

bearing on this suliject, the reader is referred to tbA «Ql\;f^^&l&sic^ ^VgSa 
Ufok la the Appendix. 
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not draw an j certain inference from them witiioiit a belief 
in certain axioms: such as the stabiliiy of the conise of 
nature; that individuals similar in l^ir apparent qualities are 
■imilar in their occult qualities ; that similar effects proceed 
from similar causes, and other principles of the sanie import^ 
which, as thej spring from an interior conTiction of our 
nature that the foture will resemble the jpast, are designated 
by the common term analogy^. As this principle is the 
foundation of all our knowl^lge of nature, anj attempt to 
overset it must be viewed as a direct attack upon the 
existence of the external world, and, therefore, must be met 
before we attempt to expoimd the leading inferential forms 
hy which its laws are established. 

But beyond the objections whose confatation we have 
already attempted^, we meet with no direct assault upon tius 
principle, unless fixmi the solitary pen o£ Hume, wno coup 
tended that the principle of analogy could not be maintained 
wi&out &lling mto the sophism so often adverted to. Vot 
it is impossib^ to affirm a likeness between two things, one 
of whicn we have never seen or heard of. We ought, there* 
fore, to know the future in order to compare it vnth the 
present ; and the assumption of this knowledge, which is 
required to be proved, is the only foundation on which 
analogy rests. But this argument supposes that analogy is 
an experimental truth, which Hume affirms it must be, ii it 
be any truth at aU, since it is obviously neither neces- 
sary or identical. The confusion, however, lurks in the 
word necessary. It is not necessary, as we have already 
shown, in the sense of the highest metaphysical tmith, that 
is, independent of all condition ; but it is necessary in the 
supposition that it does not depend upon experience, but 
has been blended with the primordial elements of the mind 
with a view to guide its inferences with respect to the objects 
which envelope and surround its being. In this sense the 

^ We have shown in a former chapter we do not derive these azioiDS 
from experience but ttom an instinct which precedes or is co-existent 
with experioice. The estaUishment of this truth shows that Induetive 
inference does not differ from demonstrative in the threefold character 
of the judgments involved in its illation. * Of course those who ^ 

lefase to admit the testimony of sense as a certain motive of judgment) 
jdMoe analogy in the same category aa Woll Loelka^ p. 2, $$ 674, 677. 
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neceBBaiy is sufEkient to raise it oat of the category 

expenmental truth, and rescue it from the objection 

is onlj brought against it as belonging to that 

even on the ground of its being an experimental trutii, 
think the view of this illustrious sceptic cannot be maii^ 
Por it is undoubtedly in our power to regard eveiy 
lent of existence as future in relation to the mret instaidf 
;h memory can recal, and every subsequent moment as 
relative to the objects which succeeded it, and future 
r^ard to the moments already past. Thus every instant, 
w tibe first, may be regarded as either past or future, and 
over these several moments we may perceive that 
eonrse of nature has invariably presented the future like 
past, and from the comparison are entitled to infer 
Hkit it always will continue to do so, without the ilh^ioal 
jOBunqnence which Hume attributed to such an illation. 

It majr be important to observe, that the analogy produced 
by oertaan knowledge is not to be confounded with con* 
jsetove^. "Far though intellectual superiority consists, in 
•ome degree, of the skill which is exhibited in employing the 
experience of the past to foresee the future, yet the results 
are never more than probable, as the will of man and the 
capricious nature of human events, which refuse to submit 
tiiemselves to the calculations of the exact sciences, are liable 
to defeat the vdsest prognostications. The astronomer, fore- 
seeing with certainty what will be the future relations of 
eelestial phenomena in a given time, is able to determine 
the exact moment of the equinoxes, and predict lunar and 
solar edipses ; because a constant experience manifests to 
bim the laws of the motions of the heavenly bodies, and 
mathematical knowledge applied to observation gives him 
infJEillible results. But if he turn his horoscope on the frituie 
of society, both the vacillating nature of the will and the 
ignorance of the motives which determine its action in any 
weighty crises, the sudden appearance of great men on the 
scene, who unexpectedly founo, overset, or remodel religious 
gDvemments and dynasties, prevent anything further than 

> Dogald Stewart appears to ns to fall into this error. See Fhil. 
Mind, a. 8, S V. c 2. 
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{KTobabOil^ even in predictions which fall within onr own 
time ; while with regard to those which extend beyond it, 
even probability, in some respects, is unattainable. If the 
arms of the republic had been yictorious at IHlippi, what 
would have been the future of BomeP K Bonaparte's 
fiither had not married a Gorsican, and thus brought that 
general into the world, what would have been the condition 
of France now ? 

§ 5. — Beason an ultimate Source of Evidence, 

Another primitive motive of belief is reasoning, or the 
necessity we feel in any legitimate argument of admitting 
the conclusion when we have conceded the premises. The 
legitimacy of such a motive cannot be proved without as- 
suming tne thing in dispute, and even those who deny its 
Authority can omy make out their case by an appeal to the 
authorily which they call in question. Sextus Empiricus, 
however, attacked the veracity of reasoning : first, on the 
ground that the majority of men who employ its methods 
come to different conclusions ; and, secondly, that since it is 
impossible to prove everythmg, the whole structure of in- 
ference rests upon assumed principles, and partakes of. the 
uncertain character of their roundation. The first argument 
is logically vicious, as the conclusion contains an illation 
more universal than the premiss, being tantamount to this : 
" Some men have reasoned badly, therefore none can reason 
correctly :" but as all men who reason admit the veracity of 
the means of knowing, why does not their united agreement 
in some particulars coerce the sceptics into the admission of 
aome truth, if the discrepancy of opinion which men manifest 
furnish them with a motive for suspending their judgment ? 
Even if the inference be granted it is at the expense of a 
double inconsistency. 

Erom the premiss of their second argument, that all 
truth is incapable of being demonstrated, it does not at all 
foUow that no inference is certain, but points to a totally 
opposite conclusion. That all the layers of stone which an 
edifice comprises are not indented into corresponding layers 
beneath them, but that the first pile rests upon solid rock, 
if it ^o to establish anything, it surely is the security of the 
building BO situate. !Now on aucla^oMiocktei^ose primitive 
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truths, for they are vouched for by the direct evidence of 
consciousness; than which there can be no higher security in 
nature. But the sceptics seem to forget, m urging such 
objections ; they suppose the authoritv of reason in the act 
of destroying it, and thus commit palpable suicide on their 
own principles. They are in the position of the woodman 
who was so busy in felling the branches of a tree, that he 
cut off the very bough on which he was standing^. 

§ 6. — Authoriti/ an ultimate Source of JEJvidence. 

As man is unable to exist in all times and places, or to 
assure himself of the certainty of every link of evidence 
which demands his attention, he cannot avoid resting his 
belief on the authority of others if he would travel beyond 
personal experience, and in fact does so with a confidence 
not less certain than he accepts the evidence of his senses. 
This certainty, which is termed moral, has been attributed 
to analogy^, as we may be said to infer a thing will be 
true under certain circumstances, which has always proved 
so when the marks which attended its veracity has been 
fulfilled. Thus, we have heard that there is such a place 
as Egjrpt ; by subsequent travel we realise the truth of the 
testimony by which we were led to believe in its existence. 
"We read of the demonstrations by which Newton proved 
that the inequalities of lunar motion was a consequence of 
the universal law of force, and though we may not have ex- 
amined the consecutive trsin of inference by which that fact 
was established, we do not believe it with less certaintv, from 
having proved the correctness of similar testimony when we 
applied the test of personal examination. 

Though authoriiy may, as a motive of judgment, derive 
collateral support irom such confirmations, we hardly think 
the main trunk of its certainty springs from other ground 

* Hegel assumes the principle of contradiction, or that everything 
has its opposite, which G^nesidemus taught in the middle of the second 
century, as valid ground for refuting the conclusions of legitamate 
inference; hut of course it would he perfectly idle to prove against 
him that one cannot be right and wrong at the same time. ^ By 

Galluppi, Lezioni di Logica, 32. Locke on this account would allow 
no certainty hut what tprwag out of direct peiiwaeX «s.i^iN«si^» 
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than that of ike direct intuitiye erridence of consdoiumess* 
For postulating the durability of the laws of hunum nstoe, 
it is quite as impoesible to conceive a number of men, aepa- 
mted 07 gaps of time and dwelling in different hemispheres, 
who can have no personal interest in affirming the truth of 
what they state, and no common ground for acting in 
concert, should conspire to cheat the rest of their species 
with a He, as to imagine that two straight lines can enclose 
a space, or that the whole should be greater than the parts 
of which it consists. Moreover, the direct pledge of con- 
sciousness is required to certify the infallibility of tliis motive 
of judgment ; as there are many truths resting upon authcnity 
whose evidence is past and cannot be repeateo, which it is 
consequently impossible to bring under the cognisance of 
any existing personal knowledge. We accept these, however, 
when duly corroborated, with the same unhesitating belief as 
others, whose truth is hourly confirmed by the evidence of 
additional personal witnesses, and that for no other reason 
than the impossibility we intuitively feel of conceiving the 
testimony oiman can be other than true under the circum- 
stances we have supposed above. These conditions may be 
thus formally stated : 1st. That the testimony be universal. 
2nd. That it arise &om nature. 3rd. That it be convenient to 
no sect or class. And 4th. That the testimony when it relate 
to present facts, increase with knowledge. 

Authority has been attacked only in its theological rela- 
tions, and that by two distinguished sceptics ; but the argu- 
ment of one respects rather the fulfilment of the conditions 
than the truth of the testimony, which rests upon them. 
Gribbon states the evangelical account of the death of Christ 
is not to be received, as it lacks the testimony of cotem- 
porary writers. If that be so, of course the mam condition , 
of the veracity of authority has not been fulfilled, and our 
thesis remains untouched. But Hume boldly assumes the 
hypothesis of the conditions being carried^ out, and asserts 
that even when accompanied by such marks of evidence, 
authority is not to be tnisted, when the report it announces 
conflicts with the permanence of the laws of nature. But 
the objection, though urged against the reception of historical 
teetimony in the case of miracles, is really to be met on 
other grorrndB. For if a Providence exasXi -wio \»3^ w^it««fted 
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those laws on niAterial objects, tlie assumption that He hag 
suspended l^eir action for His own wise designs, is the only 
escape we hare £pom the absurd conception that a number of 
men, who could not possibly act in coUusion, should conspire 
to deceive people with no selfish object in view. But if 
no Proyidence exist, and we believe Hume was not disposed 
to rest his argument on that ground, the assumption that 
those laws could be suspended without material agene^ could 
not, of course, be entertained ; and the hypothesis of the 
marks of the certainty of authority being in that case fiil^ 
filled, must fall to the ground. The belief in miracles is thus 
rQ9olved into the belief in the existence of Gk>d. If that be 
denied, the hypothesis can not hold ; if it be acknowledged, 
it leads to a conse^uenco— it sustains the irrefiragable nature 
of authority, when founded on the unanimous testimony of 
men. 

These six fountains of evidence constitute the criteria of 
truth in the widest sense. If there be one criterion which 
exercises any prerogative over the rest answering to the 
description of Cicero— Insignis ilia et propria percipiendi 
nota propria veri et certi nota^~it is reason in. its intense 
and primitive purity^. 



BOOK V. 

METHODS OF SOIElirTIETC FBOOV SJSJ) XETVI&STIOATIOlir. 

PBOBHIXnC 

HjlTCNG traced in the foregoing pages the subordinate 
compartments in which the structure of evidence may be 
divided, and pointed out the foundations on which the edifice 
rests, we may now proceed to treat of the general ontlines of 
the building, and show in what manner such of its parts as 
are dissimilar fit into one another, and form by their union the 
difiTerent branches of science of which the structure is com- 

1 Degerando, Hist. Compar. Syst. Phil. b. ii. part ii. c 4, pronounces 
such criterion impossible, as indeed it is in the sense in which he takes 
it^ as a certain seid or stamp, whose impress will lead the reader to 
detect truth without any ezamination. . ** Ac Q,xum^v?. <u^\^^\« 
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posed. ThiSy the leading portion of tlie treatise, though 
capable of being pursued almost to an indefinite extent^, 
easily admits of being brought within the limits we have 
assigned to it, as the only two divisions of the sciences whose 
methods are so radically distinct as to require separate 
treatment, are the moral and the physical ; and the methods, 
which each of the yarious sciences comprised in these 
two groups embrace, are so homogeneous, as to be dis- 
posed of m five or six sections. For the sciences, included 
imder the physical branch of the division, do not exact spe- 
cific methods varying with every subject-matter about which 
each is conversant but with the precise stage of development 
at which thej may have arrived. They commence with the 
registry of simple facts and collections of instances, and from 
thence ascend to the most universal laws or axioms, through 
the medium of intennediate ranges of laws, graduaUj widen- 
ing into them ; while the moral sciences, for the most part, 
embrace the reverse process of descent &om axioms of the 
widest generality, through cases of gradually diminishing ex- 
tent to the minutest particulars. The methods entered upon 
at each of these stages are adapted to the further development 
of aU the sciences which have reached them ; but since the 
same method by which a law of minor generality has been 
connected with a multitude of particular facts, either by the 
deductive or inductive mode of inference, can be of no avail 
in connecting such minor law with one of wider generality ; 
it is evident that, as the growth of sciences varies, the method 
by which they are investigated must vary along with them. 
In the physical sciences, however, this development may be 
includea in three stages, viz., the descriptive, the inductive, 
commonly called the experimental, and the deductive or 
exact stage ; the first corresponding to the position vhich 
meteorology, and the second to that which chemistry and 
crystalography at present occupies ; while astronomy and me- 
chanics may be taken as examples of the third. The methods 
by which any physical science is forwarded through its first 
stage may be comprised under the head of observation, ex- 
periment, classification, and nomenclature ; these lead to the 

' And for that reason, t. e. its seeming vagueness, probably hitherto 
neglected in logical treatises. 
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discovery of proximate causes, and laws of tlie lowest degree 
of generality, through the application of the canons of 
experimental inquiry. The latter, consequently, form the 
methods applicable at the second stage ; while, as a science, 
is made deductive by the formation of theories, and by 
bringing these to the test of quantitative laws, the nature 
and use of hypothesis, with the functions that mathematics 
play in the verification and construction of the exact sciences, 
will comprise the last range of methods which enter into the 
highest development of physics. To the complete explana- 
tion of these different methods, it is essential that some 
account be rendered of the general laws they are designed to 
discover, both in their simple and complex states ; and to 
this end we shall add a section to each of these tripartite 
range of methods, explanatory of the nature of the facts and 
laws they are intended to bring to light, how each are inter- 
woven and fit into the universe of things, and the general 
entanglement fipom which they are to be disembedded. But 
as many events occur, or facts present themselves, even in 
the physical woiid, whose laws, if they are amenable to any, 
we cannot etactly ascertain, one of these sections will be 
devoted to the exposition of the general characteristics by 
which such facts or events are accompanied, and the methods 
pursued to construct out of them general propositions, avail- 
able either for scientific purposes or for practical utility. . 
Hence this part of the book will embrace six sections, three 
comprising the various methods pursued in the construction 
of the sciences, and the remaining half generalising the multi- 
tudinous cases of phenomena with which those methods have 
to deal. 

The methods which the moral sciences embody are, in 
many respects, identical with those already described, the 
only points in which they much differ being the deduction 
of individual laws and occurrences from abstract proposi- 
tions, which we obtain from other sources than experience ; 
and the dealing with mpoltitudes rather than with individuals, 
in order to neutralise as much as possible the uncertain 
element introduced into these sciences by the action of the 
human will. The complexity involved in mental, spiritual, 
and social phenomena, demand more subtle agencies to trace 
their laws than tboae which obtain in tVie mafc^TiaX.^<3^^\ 
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for, while the principleB of the one aeem eternal and immn- 
table, those of the other are ever shifting with the current 
of the hour, and continue to exhibit fresh phases at every 
stage of their development. Hence one or two direct modes 
of mference are inadequate to grasp the perpetually cl 
nature of the phenomena they present ; multiplied and^ di- 
verging lines ofargument are required, such as those included 
in the negative process and the cross-examining elenches, 
whose functions in moral proof are precisely analogous to 
those which the calculus performs in the physical sciaiiees. 
The explanation of these methods in conjunction with the 
purely deductive sciences to which they are applied, as 
theology and ethics, will constitute one section, while their 
connexion with the mixed or inverse deductive sciences, as 
politics or ethology, where empirical data are blended with a 
priori principles, will comprise another. In connecting such 
empirical facts with minor or general principles, either 1^ 
way of direct proof or verification, the canons of exp^nr 
mental inquiry will be found directly available where the 
nature of the phenomena requires us to proceed by the path 
of induction ; out in the case of analoey and approximate 
generalisations, a distinct section will do required, on ac- 
count of the shifting nature of the evidence and the in- 
fluence in much of the data of the capricious element of 
human volition. It will be observed that the methods in 
this arm of the division are more irregular in their applica- 
tion than those belonging to the physical branch; since, 
instead of varying simply with the growth of the sciences, 
they adapt their form to the specific matter with which each 
is conversant. As the subjects, however, which they embrace 
are not of so multiform a character, the methods are capable 
of being included within less limits than those of the physical 
sciences, embracing only the three sections we have assigned 
them, an additional one however being added, by way of 
reliminary exposition of the nature of liberty and necessity, 
' d the general objects, about which it is the province of the 
sequent sections to treat. 
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CHAPTEE I. 

HXTnODS OF THB PHYSICAL SOIEKOES. 

§ 1. — H^ JIfature, Ghrotrnds, and Idmits of Phffsical 

InvetUgation. 

Thb objeet of tHe inductive sciences may be said to be tbe 
pointing out what uniformities are perpetuallj occurring in 
nature, and placing in eyidence tbe causes or laws upon 
which their existence depend. We hear, for instance, a 
sound when a musical chord is struck, and on instituting aa 
inquiry into the cause of the phenomena, find it to consist 
in the communication of motion from the sounding body to 
the adjoining particles of the air, and the propagation of 
motion &om particle to particle of such intermedium till 
it reach those contiguous to the ear, which convey the 
impression to the auditory nerves, and from thence to 
the brain. The investigation, however, does not terminate 
in extricating the ultimate cause of the phenomena, but 
merely presents us 'with simpler causes, into which its com-* 
plexily may be resolved, viz., the cause of motion and sensa- 
tion. Though we have no in&llible proof that the latter 
causes are ultimate, and indeed strong presumptive evidence 
that they are complex phenomena, it is usual to place them 
in the former category, at least until science enables us to 
complete the analysis of the parts into which they aire 
capable of being resolved. Whether ultimate causes or 
laws are attainable by the methods upon which science 
relies for its most successful prosecution, or whether man's 
faculties are too gross to discern them in the undiscemible 
molecules and corpuscular motions in which they may be 
supposed to reside, it is not for man, in the present state of 
science, to hazard an assertion. Suffice it to say, that those 
properties which appear ultimate, such as the gravity of 
matter, the mutual attractions and repulsions of its particles^ 
the equal pressure of liquids in all erections, are generally 
considered in the light of original causes, while the unifor- 
mities into which these enter as active agents are ordinarily 
regarded as derivative ones. For example, the rise of mer- 
cury in the Tornceliisai tube is nothing more ^uel «£l \Skr^ 

o2 
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stance of pressure on a fluid in one direction unopposed bj 
an equal pressure in the contrary direction, producing 
motion whicli does not cease till equilibrium is restored. 
But the uniformity in question is regarded as derivative, 
since it is fully accounted for by the weight of the air acting 
on a body which distributes the pressure communicated to it 
throughout all its parts with equal intensity. Hence the 
variations of mercury in the barometer in proportion to the 
density of the atmosphere may be said to take place accord- 
ing to a derivative law, while the two laws in which it 
eventuates may be considered as ultimate, until we are able 
to disentangle the skein of causes which compose their re- 
sults, and estimate their effects in like manner. 

As complex uniformities, like the instances we have ad- 
duced, are virtually implied in the simpler ones of which 
they are the spontaneous effects, and consequently do not 
require a separate act of creative will to necessitate their 
existence, the designation of laws of nature has been denied 
them by an acute writer^, who seems disposed to restrict 
the term to those laws which do not. admit of subordinate 
analysis. But the statement is upheld in^the absence of a 
distinction which is essential to the subject, as going to the 
bottom of the dispute about the nature of the causes and 
laws which it is tbe function of scientific methods to dis- 
cover. Por it is evident that laws may be considered ulti- 
mate with respect to the bodies through which they mani- 
fest their agency, which are, however, not the less resolvable 
into the simpler elements or laws out of which the substance 
arises whose properties they constitute. Thus, the cohesion 
and capillarity of the parts of liquids perish when they are 
resolved into the expansible fluids out of whose combination 
they sprung; but it is nevertheless certain that such co- 
hesion arose from the increased attraction with which the 
union of the elementary gases invested the minute particles 
of which the resulting liquid was composed. Or, assuming 
the reverse case of the conversion of an inexpansible fluid 
into a solid — a process of continual occurrence in the animal 
system ; — ^as the liquid approaches a viscid state, mobility 
among its parts, or the law of the propagation of* equal 

' Mill's LogiCf vol. 1. p. 383. In the example which he gives he is 
peculiarly unfoTtun&te, his third \\\t\male\Hv\^OTm\\.^^^^"^e lastaDce 
xa the text, being only a corollary oi tYi^ secocA. 
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pressure in all directions, gradually disappear, though there 
cannot be the slightest doubt that the change is effected by 
neutralising the peculiar combination of atbractive and re- 
pulsive properties which constitute the laws into which that 
mobility may be resolved. Now, to grant that those laws 
which are omy ultimate iu the extreme sense are solely entitled 
to be regarded as laws of nature, would be to mvalidate 
even the claims of those to that designation which form the 
boundary of the present state of scientific analysis, for there 
are none so simple which chemistry does not promise to 
resolve into more elementary laws ; while the concession of 
ultimative properties in the relative sense would not afford 
any ground for the theory that such only can be justly 
termed laws of nature, as requiring a separate fiat of crea- 
tive will ; since such laws arise out of mere combinations 
of ulterior properties, which can be supposed to occur as 
spontaneously as the combinations which give rise to de- 
rivative laws into which they enter, without any specific in- 
terference on the part of the ruler of the universe. 

In reality with regard to absolute primordial elements 
nothing is known, and the introduction of the terms ulti- 
mate and derivative can only be accepted to distinguish those 
laws whose elements are known from others whose causes lie 
concealed. But notwithstanding the inquiries which it is the 
object of physical science to institute into the laws of the ma- 
terial imiverse, at best only conduct to the proximate causes 
of things, they for the most part point out the nature of their 
various properties, and frequently reveal the ingredients of 
the substances of which they are composed. This leads to 
a twofold division of laws really pertinent to their nature, 
one as regards the action of substances, the other referring 
to the elements which enter into their composition. Thus 
it is a law or inunutable condition of nature that if two- 
thirds in volume of hydrogen be brought in close contact 
with one-third of oxygen while the two gases are in an elec- 
trified state, water will' be produced ; or that if silica, alu- 
mina, soda, sulphur, and a trace of iron be combined^ in 
certain proportions the result will appear in the creation 
of lapis lazuli ; just as much as it is a law that planets 
move in ellipses round the sun, each describing equal 
areas in equal times, or that in their OTb\\.» ^^ ^wjfisfts^ ^"L 
the periodical timea are proportional to t\i© cviSa^^ o\^^ ?^ 
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tanees; altbougli we know in the latter case that tbeee 
difEerent properties of planetary motion are resolvable into 
laws still more general, which may be in turn deduced ~£rom 
the peculiar combination of centripetal and tangential force 
in which they, originate, while we are as certain that in the 
former the proximate substances of which water and ultra- 
marine-blue have been shown to consist admit of resolution 
through different stages of more elementary substances into 
the simplest results that chemistry has laid open to us. The 
causes, therefore, which scientific methods seek to discover, 
always imply laws, since they exist through their agency ; 
but laws cannot be regarded without some laxity in the use 
of language as synonymous with causes, unless when in 
addition to the signification of the measure of the forces by 
which other substances and properties act, they generate 
new substances and new properties, or in other words new 
laws. But the web of cause and effect is so intricately 
blended in nature, that we know of no existing law which 
does not produce, and may not be consequently deemed the 
cause of its efiect, so that philosophers are conjointly agreed 
in viewing the two terms as interchangeable in the language 
of natural science. The elliptical motion of a planet, for 
instance, though the final result of certain elementary forces, 
is one of the principal conditions on which the return of the 
seasons depend, and the periodical succession of the seasons 
is again an essential element in the production and renova- 
tion of the internal economy of the planet. 

The causes, then, whose discovery forms the object of 
scientific pursuit, may be assumed to be the essential pnysical 
conditions, or material agencies, on which the different 
uniformities in nature invariably depend, whether such 
agency be the derivative effect of original self-acting agents, 
as is the notion of the development theory both in its 
ancient and modem aspects, or are ultimate agencies them- 
selves, or the result of ultimate agencies created and set in 
action by the direct fiat of Grod, as is the Theistical doctrine. 
Of the original agents, and the primary forces into which the 
whole phenomena of the material umverse may be resolved, 
science takes no direct cognisance, imless through the medium 
of the derivative and intermediate causes, whose action is 
capable of sensible analysia. "WVie^et ^^-vi^c^ ^<sq^ ^'sM&t^ or 
^UT0 appredahle by the liumaa iacvii^<e^ wassa5» ^aSsfts^ ^aa 
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acKount. Attempts have been made to grasp tbem at an /^ 
earlier x^^riod at tbe eartb, by seizing upon flome vague y 
assumption as tbe radical element of all things, and seelong/ 
to evolve out of it tbe constituent furniture of tbe universe.^ 
But such efforts, beyond originating in casual discoveries of 
trifling importance, have recoiled upon then- promoters, and 
left science, even after tbe toil of ages, mucb in tbe condition 
of tbe stone of Sysipbus, witb no ulterior prospect of ad- 
vancement. Warned by tbe futility of sucb efforts, modem 
inquirers are content to take sucb trutbs as tbe analysis of 
sensible pbenomena offers, being convinced tbat if remote or 
primary elements exist, tbe only patb by wbicb tbey are 
attainable lies tbrougb tbe proximate causes wbicb express 
tbeir complex results; and as tbe investigation of tbese 
afford ample room and verge for tbe employment of tbeir 
bigbest faculties and tbe augmentation of tbeir dominion 
over nature, tbey concentrate tbeir attention on tbeir dis- 
covery witb tbe assurance tbat if sucb proximate causes do 
not conduct to primary elements, tbat tbe [pursuit of xdti- 
mate causes is bopeless. Accordingly, astronomers do not 
seek to discover tbe origin of tbe planetary movements in 
tbe application of a determinate projectile force in a deter- 
minate direction, but take sucb force as already existing, 
and endeavour to follow it out into its results, and trace 
its laws, or tbe causes of its different combinations. In like 
manner, pbilosopbical cbemists no more aim at determining 
tbe one essential element out of wbicb all matter is framed, 
tban sober geologists attempt to infer tbe origin of our 
system, or the condition of the earth at Creation from tbe 
present collocations of strata which compose its crust. The 
discoveries, it is true, in tbese sciences, which the steady 
adhesion to philosophic methods is constantly bringing to 
light, are ever tendmg in this direction, but this approach, 
like that of the asymptotes, may have a limit, and never reach 
its object, though constantly approximating to it. On ac- 
count of this direct tendency of scientific discoveries to 
simplify the multifarious uniformities existing throughout 
nature, and trace them through a gradually diminishing 
series of subordinate uniformities to the fewest simplest 
uniformities cognisable by the human faculties, the pvoblem 
which the scientific methods are intended to teaoV:^^ xawj ^^^ 
stated to be — what are tbe fewest genexsl. ^e^maT^'s^ \s>^si 



200 KSTEODS OF THB PHTSIGJLL SOIBKOBS. [B. Y. 

which the existing imifonnitieB of nature may be resolyed^ 
and what are the laws which guide such elements into th0ir 
complex results, and necessitate their existing collocations? 

As a preliminary step towards the solution of such problem, 
it is important to remember that the grounds on which the in- 
quiry proceeds are independent of experience, though all* the 
subsequent processes are either deternuned by the results of 
experience or are amenable to them by way of verification. 
We cannot help believing that certain properties which we 
have once perceived to accompany certain substances will 
invariably accompauy them, and that the connexion be- 
tweeji tbem has existed since such substances came into 
being. "We believe that wood will bum a century hence if 
fire be applied to it, just as we believe it burned some four 
thousand vears ago in Assyria, or as we believe it bums to* 
day in Cochin China under similar circumstances. This class of 
umformities comprise the first spontaneous inductions which 
the philosopher is obliged to accept, in common with the child 
andthepeasant\ as the groundwork of his reasonings, and to 
employ them in the commencement as guiding marks by 
which he may be led to discover the unknown imiformities 
which exist in nature. To attempt their proof would involve 
him in what logicians call a vicious circle ; just as much as if 
he were to demonstrate any other primitive truth, since he 
could not establish their cogency without the medium of the 
truths already built upon the assumption of their correct- 
ness. Were such inductions referable to mere experience 
it is obvious they must wax strong by repetition, and be 
consequently weaker in the child than in the adult, and ob- 
tain greater credence now than in the infancy of the world. 
But all that we know of our progressive state, and those of 
our species, is in conflict with such a supposition. A child 
believes that flour will continue to whiten and water to wet 
any substance with which they are brought into contact, 
when it has once experienced such effects, as firmly as it does 

^ We are reminded of an apposite passage in Shakspeare, 'which our 
readers will not blame us for quoting: 
Touchstone. Hast any philosophy in thee, shepherd ? 
CoRiN. No more than that I know that the property of rain is to 
wet, and fire to bum ; that good pasture makes fat sheep, and that a 
great cause of the night is lack of the sun. 
Touchstone, Such a one is aiial\iiaV"5\\\\oao\.ViftT. 

As You Like II, ksi.\.m«'$s^x\u 
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after a Hundred thonsand repetitions of the same impres* 
sion ; nor have we any reason to believe that the faith of 
the ancients in the permanence of similar uniformities wat 
inferior to, our own^. 

But whence comes it that credence in the permanent 
nature of such phenomena is confined to a speciai class, and 
that many qualities exist which the mind never expects 
to find invariably concomitant with the substances in con- 
nexion with which they first meet its gaze ? We believe that 
fire will bum and water will wet, but never expect those 
objects to maintain the same colour. We should esteem it 
little less than marvellous if, having once tasted the effects of 
bread, we should, on recurring again to that aliment, find it 
accompanied with the flavour of cinnamon-juice, and the unnu- 
tritive properties of deal shavings : after meeting with a green 
chameleon, however, we should be by no means startled on 
a renewal of his acquaintance at beholding the same object 
assume a bluish aspect. How is it that uniformitv in one 
case is never looked for beyond the immediate mstance, 
while in the other it is expected to occur at every repetition 
of the object ? That some principle is at work beside mere 
experience is evident from the fact, that however invariably 
some properties may accompany certain objects, we never 
place sufficient reliance on the uniformity to generalise such 

■ Some may be disposed to quote the ode of Horace, ending with 
Damnosa quid non imminuit dies? 
iEtas parentum, pejor avis, tulit 
Nos nequiores, mox daturos 
Frogeniem vltlosiorem. — Lib. iii. c 6. 

against the statement in the text, but the allusions of the bard simply 
refer to a gradual paralysis of the powers of nature becoming effete 
with age, and not to any capricious interchange of properties on the 
part of the natural elements, which would inv^date our confidence in 
the constancy of their effects. If the substances in nature decay, their 
properties of course perish with them; but no ancient of sane mind 
ever doubted for a moment that while the substances continued in 
their healthy state, they would manifest other properties than those 
which his first experience had attributed to them. There is no ulti- 
mate principle of our constitution which urges us to believe the uni- 
verse will always remain as it is; against which the doctrines of Chris- 
tianity and the tenets of the development theory alike contend ; but 
only that while it does continue, the substances of which it is composed 
will not manifest different properties than those oik '?r\i\<(^\^i^^t \si- 
temal constitution depend. 
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reBnlts or extend them beyond the instances we have ex- 
perienced ; while in others, one single case impels the mind 
to place no limit to the uniformity, but to make it co-eoaal 
with space and time. The solution of the difficulty will be 
found in the sheer impossibility of the mind to beUeve tibat 
a thing can be otherwise than what it is ; or, in other words, 
that a substance can exist and manifiBst properties conflict- 
ing with those which depend on its internal organisation. 
Now, no philosophical instruments are required, or, indeed, 
the Edightc^t process of investigation, to enable us to draw a 
line in the common elements of nature between those pro- 
perties of objects which spring from variable external agencies 
and those which depend on their internal constitution* A 
child has but to taste bread to feel that the nutritive proper- 
ties it possesses springs from the peculiar constitution oi 1^ 
several particles <^ which it consists : it has only to open its 
eyes to perceive that certain substances may be accompanied 
with a variety of colours, and thus infer tbat such quality is 
not essential to their existence. A crowd of similar acci- 
dental and essential uniformities are spontaneously offered 
by nature ; and that written so legibly that the peasant, in 
common with the philosopher, may read them ; the only 
difference between the two minds being, that the one contend 
itself with such as nature writes upon her surface, while the 
other, searching for the crowd of uniformities that lie beneath 
them, asks what facts are needed to enable it to come to a 
sure conclusion, and then looks out for these. 

As nature may be regarded as an immense web of causes 
and effects, curiously intertangled and combined, the main 
difficulty in this research lies in unravelling the various 
threads, and estimating the influence of each fibre which 
enters into their composition. If one consequent were only 
the result of one antecedent, the investigation would be com- 
paratively easy, but in the generality of cases the opposite is 
the rule, one effect being commonly the product of a variety 
of causes, the influence of each of which in producing the 
phenomena in question it is necessary to estimate, n we 
would come to a certain conclusion about its origin. For 
instance, in the production of the neap tides there is the in- 
Suence of the sun, moon, and earth, each neutralising one 
anotber'B attractive force, ovet a ^^0^3 ^\AaV ^dxaita of 
mobility among its parts to au-da. a ia^^fe «k^ ^^ tms^^ \si Siaa 
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direction of the impulse communicated to it by three distant 
bodies acting in oontrair directions. In or&uur parlance, 
among the conditions of an effect, one cause is commonly 
selected to wMch the result is attributed, either through ite 
being the principal or the culminating agent in its production. 
Thus, a person in a feeble state of health takes mercury, and 
exposes himself while in that state to night air; the effect is 
sudden cold, which is at once ascribed to the influence of the 
atmosphere, though the result was doubtless as much attribu- 
table to the mercury^ and his weak condition : any statement, 
therefore, of the cause of the cold which did not include the 
three antecedent conditions must be considered imperfect. 
Again, the death of the Duke of Wellington was attributed to 
the effect of some fruit pie, of which he had voraciously eaten 
the day preceding his demise, though no one could for a mo- 
ment doubt that the great agent in the business was a general 
decay in the digestive organs, which only required the slight 
temporary derangement produced by the fruit in question 
to completely incapacitate them for discharging those func- 
tions on which life depends. In like manner, a boy rolls a 
ball which, towards the end of its progress, is stopped by a 
stone ; yet it is very probable that such an event would not 
have ^en place had not the resistance of the air and the 
counteracting force of the earth's attraction weakened its 
motion to such a degree as to prevent it overleaping the 
stone, though the two latter causes are omitted in the 
account of the phenomenon. When the culminating condition 
is superficially the most conspicuous in the production of the 
effect, it is invariably set down as the sole agent in the 
business. Thus we say, that the Crown's assent to a Bill 
makes it law ; or the casting vote of the Speaker was the 
cause of the resolution on the part of the Commons, in whose 
support it was given : and if we happen to be insisting on 
the requisiteness of such condition at the moment, one of a 
negative character is styled the cause of an effect with which 
it could have no positive relation ; as, when we state, the cause 
of the army being surprised was the sentinel being off his 
post ; or, the body fell because it was unsupported. We must, 
however, be aware, that as the absence of the sentinel neither 
created the enemy, or made the soldiers sleep, it could not 

' MUl'a jLogic, vol. i p. 400. 
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be the cause of their surprise ; and, moreover, that the mere 
absence of a prop underlying a body could no more make it 
fail, than the absence of any obstruction to its motion above 
coi]dd make it ascend, or the removal of any lateral hin- 
drance cause it to move horizontally. All such conditions 
being mere negations, are equivalent to non-existence, and 
from nothing, nothing can proceed. The real cause must 
obviously be placed in the fact of the stone being within the 
sphere of the earth's attraction, which impelled it to its surface 
with a force in direct proportion to its mass. 

The cause of a phenomenon is, therefore, that condition, or 
aggregate of conditions, on which alone the effect depends. 
Itis essential mark is in invariable and unconditional con- 
comitance with its effect, so that from its simple presence 
the result follows without the interference of any other 
agency. Mere invariable sequence between two phenomena 
proves nothing, unless we can produce indubitable evidence 
of the fact that the one is the tangible result of the agency 
of the other. Day never ceases without introducing night, 
and night without being followed hj day: yet everybody 
knows that day is caused by the sun illuminating our hemi- 
sphere, and that whether the night preceded or not, the 
appearance of that luminary in our sky would always be 
attended with the same effect. Though we cannot help in- 
ferring, having once witnessed certain agencies generate cer- 
tain results, that wherever such causes operate unmolested 
by any counteracting agency the same effects must ensue, 
we cannot inversely take the presence of the effect as an 
irrefragable sign of the agency of the same causes. Thus, 
sugar can be produced from linen rags, under the agency of 
sulphuric acid, as well as from beet-root and "West Indian 
cane. Honey would not at present furnish us with undeni- 
able proof that the bee had been at work in hoarding its 
sweets, for that substance can be produced by subjecting 
starch to certain chemical processes. Death may be the 
effect of a variety of causes ; nor can we infer from the mere 
presence of a shell on a rock, whether it dropped from the 
shallop of a pilgrim, the beak of a bird, or was swept there 
by the ever-shifting waves of the sea. 

The ultimate basis of such investigations evidently pro- 
ceeds upon the principle t\vat e^erj Ti>»fcv33i^ phenomenon 
must Lave a cause sufficient to acGovxaJ^ iat\t^ «x\a}wswjfe\ xisc^i 



C. I. § 1.] GAUSAL AGENCY imiVEBSAIi. 205 

it is as well to ask ourselyes at tbe outset of tlie in^Tiiry, 
what evidence have we of the truth of such a proposition, 
and whether there is any limit to its generality in nature ? 
If such a principle spring from mere experience, it is evident 
we are unauthorised to apply it to any other class of effects 
than those whose causes we have discovered ; and that a 
great many of the present researches of philosophers may be 
employed in looking out for causes that may not exist, and 
eventuate in demonstrations of the indemonstrable, and ex- 
planations of what cannot be explained. But such a belief 
no rational intellect can practically entertain. Its adoption 
would shut up the philosopher's laboratory as well as the 
courts of justice, since we could neither predict future results 
or infer from the present anything relative to the past. Among 
the ancients, inaeed, to whom the material universe was a 
sealed book, some trace of such an opinion may be said to be 
discovered in their doctrine of chance ; but that tenet by no 
means implied that objects could be produced without any 
sufficient cause, but simply that the causes which produced 
them, not being under the influence of any deity, were the 
result of capricious agency ; a notion which modem science 
has completely destroyed by showing that the so-called 
theistic agencies are nothing else than laws so dependent on 
the internal constitutions of things, that when once the tie 
has been fairly established, we can in no instance, without the 
interposition of supernatural agency, imagine a separation. 
Accordingly, the introduction of the word chance in the an- 
cient philosophy, instead of strengthening the empirical view 
of the question, only proves the utter repugnance of the 
mind to the belief that an effect can exist without a cause ; 
since, when nxan in entire ignorance of natural laws re- 
ferred every successive uniformity in nature to the direct 
action of a deity, rather than leave those phenomena 
which bore upon their front the marks of no fcrethought 
or design in their origin, without a cause, he at once as- 
signed their production to agencies acting without rule or 
principle, and called their parent chance. But had he dis- 
enchanted space of his imaginary divinities, and transferred 
their functions to the agency of general laws, he would have 
wiped out of his vocabulary the word chance as a notiorL 
impossible to be entertained. He would \\ave IoxxtA S5^ ^^ 
repugnant to conceive a substance, acting accoTdSoa^XiO cfCc^a"^ 
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principles than those which accorded with its own constxta- 
tion, as to conceive the same substance existing without a 
cause ; and have ascended with the modems the ladder of 
scientific induction, applying the law of regular causal agency 
to every comer of the universe. 

As relations, however, may be said to exist between co- 
existent as well as sequential phenomena, a distinction is 
sometimes attempted to be drawn between those propezties 
which are merely derivative and the ultimate collocationa of 
matter from which they spring. Though we can give a 
causal account of the manner in which the threads are inter- 
woven which compose the fabric of the universe, and show 
how the figures are produced which dot its surface, by un- 
ravelling the skeins* of which the web consists, it is argued 
that our power stops here ; that we cannot pursue our inves- 
tigation into the cause of the primordial fibres, into which we 
have decomposed the fabric, or produce any reasons for the 
proportions in which such ultimate qualities are found' to 
co-exist. We can trace the influence, for instance, of the 
sun's attraction, and the tangential force imparted to ead 

Slanet among the movements of the heavenly bodies, and 
erive all the phenomena which such motions involve ftom 
the effects of their combination, but it is said we can give no 
reason for the existence of the combination itself, nor trace 
any coincidence between it and the proportions in which the 
other elementary agencies of the universe are intermingled. 
In referring existing phenomena to their ultimate elements, 
through a series of complicated effects, we generally find, 
according to this view, that derivative laws do not depend 
solely upon the primary laws into which they are resolvable, 
but imply in admtion a certain mode of co-existence among 
some of the original elements of the universe. Now this last- 
mentioned element, which is not a law of causation, but a 
collocation of causes, cannot be reduced to any law. Among 
such elements we are unable to explain why one substance 
exists in greater abundance than another, or why different 
powers act through various degrees and directions in space. 
The original elements of the universe may have existed in 
the greatest disorder, but if they act according to uniform 
lawa they cannot fail to produce regularity of some kind ; 
JuBt as the capricious arrangemeiit o£ c^lo\u:ed bits of gbuB 
m the Jcaleidoscope, througTa. cairym^ >iJ(Da ^aw oS. T^'oAsSQasoL^ 
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into their Bubsequent moyements, produces a besatiful im- 
pression of order on the imnd of the beholder^. 

This reasoning, however, is founded upon assumptions 
which are not in harmony with the actual progress of science, 
and in reality conflicts with the results to which the religiouSy 
deistic, and pantheistic cosmogonies would alike lead us. That 
the universe grew out of primordial elements, existing in a 
confused and disordered shape, discoyeries of modem che- 
mistry tends strongly to contradict, which show that the 
ultimate particles into which mafcter may be resolved, though 
bearing evidence of essential difference among themselves, 
may be arranged in a very limited number of groups or 
classes, all the individuals of which are exactly aJike in all 
their properties, and when placed in similar circumstances 
exhibit no variety of deportment. Now, as the number of 
such atoms defies the multiplying powers of the calculus to 
compute, the inference is irresistible, that the uniformilrjr 
they exhibit has been impressed upon them by an external 
agent, and that the evidence of variety which obtains among 
their indiscerptible molecules is just that very combination^ 
properties by which such agent intended to produce that op- 
position and consistence of parts necessary to generate the 
great globe itself and the universe which it inhabits. From 
the i» ends produced in such case we can infer the precise 
coUoca^don of original materials required to effect it ; just as 
an architect can tell, on examining the design of an edifice, 
the combination of wood, masonry, glass, and other materials 
necessary to execute it. To call, therefore, such collocation 
a confused heap of causes obeying no regulating principle or 
law, is about as great a perversion of terms as imagination 
can conceive. 

To say that final causes are not admissible in any account 
of this branch of scientific evidence is only correct in the 
sense which would place ultimate ones under the same ban 
of exclusion : of neither, inductive science, strictly speaking, 
can be said to know anything. Chemistry distinctly shows 
that the final results into which philosophical methods can 
analyse sensible phenomena are compound atoms, which 
admit of no further decomposition by any instruments that 
human agency can grasp ; and with regard to the last word 

' Mil's Logic, vol. ii. p. 45. 
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which mechanics have to sa^ upon the origin of planetarj 
motion, viz., a certain combmation of cen&ipetal and tan- 
gential force, Laplace has shown that both can be rationally 
accounted for, on the admission of the simple hypothesis 
that the sun, weakened by the enormous supplies of heat 
emitted from its surface, has gradually cooled down, aban- 
doniug successive rings of vapour consequent on the in- 
creased centrifugal force imparted to it by the diminution 
of its bulk. Science, consequently, knows neither force or 
substance bearing any semblance of an ultimate character; 
and to assume their existence in a certain manner, in any 
account of its methods, is a case of unwarrantable hvpothesis, 
which may be said to be fairly disposed of if found to clasb 
with legitimate generalisations in any other department of 
science. 

But in reality the hypothesis in question necessitates the 
dbctrine of final causes, and is found inconsistent with it. 
Among other conditions, it supposes a period when these 
original collocations of matter began to act according to 
regular laws, and in so doing involves itself in an inextricable 
dilemma. For if matter did not commence to act as soon as 
created, according to the uniform laws of the substances of 
which it was composed, it must have existed either from 
eternity or from some antecedent period of time in adior- 
phous shapes, obeying no laws, or, in other words, exhibiting 
no marks of change among its properties. Now this latter 
supposition it is impossible to entertain, without weakening 
our notions of that steady uniformity of nature's laws on 
which aU scientific methods are built. For what once hap- 
pened might occur again. If it were possible for substances 
to exist without manifesting any action, imiform or otherwise, 
between their several properties, a suspension of aU natural 
laws, without the interference of an mtemal agent, might 
take place to-morrow. "We are consequently driven back by 
the hypothesis to the notion of creation, but find it completelv 
at war with every notion of intelligent agency in the produc- 
tion of the universe In fact, there are only two kinds of 
cosmogonies possible : either the world must have been pro- 
duced by a spiritual being, or the causes which we see at work 
must have no limit to their existence either in time or space. 
The absolute generality of the causal theory, as we have 
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enounced it, agrees with both. The hypothesis which would 
circumscribe it within a limited range of phenomena will not 
admit the one, and is completely sabred by the other^. 

§ 2. — Observation and Experiment, 

Prom the foregoing view of the nature and objects of 
physical investigation, it follows that the first step in the 
inquiry is the ascertainment of the particular effects of which 
the universe consists, the several appearances, systematic or 
irregular, which their properties manifest, that we may be in 
a position, &om a comparison of the results, to get some 
glimpse of their causes, by pursuing the analogies they sug- 
gest, and by subjecting the phenomena to such influences as 
the nature of the case shall point out as most likely to re- 
veal their latent origin. As long as the notion prevailed 
that natural phenomena was the direct result of spiritual 
agency; that the whole of the present facts which the 
universe presents, instead of being the infallible product 
of all the facts which existed at the moment pi:evious, 
were the immediate results of a divine intelligence, it could 
hardly be deemed unwise in the philosopher to shut him- 
self up in his room and to attempt to, reason out the prior 
states, or even the primordial elements of the existing mune 
of things, apart from the fluctuating phenomena he saw 
around him. But since the objects or nature have been 
shown to be connected in a compact web of mutual relations 
and dependencies, and to precede each other in a regular 
order of sequence, — each effect being generated by certain 
niaterial conditions, which immediately preceded its occur- 
rence, every individual of which in turn were generated by 
others, — it is obvious if we would analyse this complexity 

1 Though '' metaphors are no arguments," as Lady Hermione says in 
the *' Fortunes of Nigel," we may observe in passing, that the regu- 
larity springing from the capricious combination of coloured bits of 
glass in the kaleidoscope is the effect of one unique substance acting in 
accordance with its own laws, and that if any other substance were 
introduced into the arrangement, in similar disorder, the most chaotic 
confosion would ensue. The simile consequently fails in that precise 
point where illustration was wanting. That a confused collection of 
elements, without principle or method in the assortment of their parts, 
can ever generate harmonious phenomena, though acting aAeotd&y^'Hi;^ 
the laws of their respectire substances, we wiM \)e\\e^^ NAvea^^^ ^ftfc— - 
bat not tdll then. 
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with a view to attribute to every cause its effect, to evoij 
antecedent the consequent which • it produced, we have no 
other course than to commence with examining the partial 
threads of which the web is composed, viewing ^em in evoy 
light that is calculated to afford any glimpse into their m- 
temal structure, and making a faithful record of the propo^ 
ties they exhibit in the various situations in which they have 
been tried, that reason may be guided by the resultiiig ert 
dence, not only to lay its hands on the mrect mechamsm Iqr 
which they have been produced, but to compute the amount 
of influence which they exercise over other elements, and tiie 
modification they receive by being acted upon by other sub- 
stances in return. Throughout the whole of this prooefis 
reason can only be considered in the light of a suboirdinate 
agent. She can only interpret the facts which nature pate 
in her possession : one single result of experience is sidt 
cient to dissipate her brightest theories. 

The mode of collecting instances must have distinct xe- 
ference to the point we have in view, some requiring tike 
registered observations of individuals situated in di£rait 
hemispheres and centuries to establish anything in the 
nature of evidence co-extensive with the subject, whilst 
others are perfectly open to individual exploitation. If a 
single person wished to discover the actual direction in which 
changes of relative level are taking place between the exist- 
ing continents and seas, it is evident that no exertion on 
his part could achieve his purpose, unless made in consort 
with observers scattered over every part of the globe. Por 
the only way in which the point can be decided is, to select 
on the most prominent coasts, situated in different hemi- 
spheres, such marks as seem unlikely to change during the 
next century, and ascertain their true elevation above the 
mean level o£ the sea in the interval, by instruments adapted 
to the purpose. But such agencies, extendiog over genera- 
tions and hemispheres, can only be set and maintained in 
action by different governments; or, at least, by mutual 
compact between scientific corporations. 

The motives, however, which lead to the record of pheno- 
mena may be various ; and provided the instance narrated be 
a faithful and complete account of objects before unobserved, 
their registry cannot ieiSl to be of the highest moment to 
that branch of science to which. t\ie7 "Ni^^ix x^i«t«as»» ^Y^esa^*"** 
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had long been known that the cell is the type of vegetable 
structure ; that the siinplest, as well as the most complex, 
plants are composed either of single cells or multiform aggre- 
gations of the same vesicle ; but this truth was compara^vely 
of minor importance until Schwann, led by the observation 
of the embryonic structure of certain tissues of animals, esta- 
blished the fact that the animal, like the vegetable tissue, 
originate in cells, and that all the laws of vegetable ceUular 
formation apply, in every essential particular, to the sim- 
plest as well as the most complex organism of animal crea- 
tion. Physiologists, previous to Schwann, had, while sub- 
jecting animal tissues to the microscope, perceived the ap- 
pearances which indicate their origin in similar germ ceUs to 
plants, but passed them by as something mysterious, or too 
unimportant to be inquired into. Schwann, on the other 
hand, subjected them to minute examination, and by pur- 
suing the analogy which the cellular structure of plants 
pointed out to hun, opened the way to the most startling 
truths of the animal organism, and completely changed the 
aspect of physiological science^. Again, a soap manufac- 
tv^r observes that the residuum of his ley, when exhausted 
of the alkali for which he employs it, produces a cor- 
rosion of his copper boiler, for which he cannot account. 
A scientific chemist, on analysing the matter, discovers one 
of the most singular and important chemical elements — 
iodine, which is found to occur most appositely in support of 
a variety of novel and instructive views then gaining ground 
in chemistry, and thus exercised a marked innuence over the 
whole body of that science. The new substance is subse- 
quently discovered to be a prompt cure for the goitre, being 
traced through sea plants and other marine substances from 
whose ashes the principal ingredients of soap is extracted to 
firoonge, which had adimnistered some relief to the victims of 
that disorder. Intelligent workmen, therefore, at this stage 
of the inquiry, are capable of being of immense service to 
philosophy, and might write their names in its annals if they 
chose to record every singular instance that crossed their 
path, and noted all the pwrticular circumstances attendant 
upon it. The habit of minutely observing and particula- 
rising the results of such phenomena could hardly fail to 

1 WkroBcopigcbe ZJntersochmigen iiher die XPoeTcaxiaXiVssmi'aT^^ ^9sc 
Btructur und dem Wacbsthnm der Thiere & PAanzfin. '&^s£^ai^\^'^^. 

p2 
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suggest to intelligent minds analogies similar to those just 
narrated, wliicli might prove the germ of equally brilliant dis- 
coveries. Physical science has advanced rapidly since Bacon 
pointed out the great importance of this branch of the subject, 
leaving a noble pattern both of the industry and zeal^ with 
which it should be prosecuted. But had each one felt in the 
interim the extent to which he was capable of assuming fellow- 
ship with so great a mind, it is hardly too much to say that 
science would have been looking back on the positions snehas 
reached to-day as mere starting-posts in her Bazzling career. 

In geology, meteorology, ana other sciences, which can 
hardly be said to be out of the descriptive stage, and whose 
objects are co-extensive with the globe we inhabit, the obaea^ 
vations of sreat numbers of incuviduals, widely dispersed, 
are of manlest importance, as constitutbg the onljWit 
by which these sciences can be carried through their m&ncf, 
and connected by a series of intermediate generalisati0nB 
with laws su£&ciently ultimate to allow the deductive element 
to become an agent in their progress. But to ensure the 
\(idest advantage to the labours which all well-informed 
persons might carry on, and to stimulate them in the pui^ 
suit, it ought to be an object with every scientific body to 
point out in what direction certain groups of instances t^d; 
what kind of facts are required either to turn the rising 
generalisation into a law, or to test its accuracy ; what class 
of persons are most favourably situated, either by their 
callmg or position, for meeting with them; and what at- 
tendant circumstances are most likely to prove influential in 
modifying the phenomena. By such division of labour the 
inquiries of large masses of individuals would be stripped of 
vague generality and concentrated upon critical objects ; and 
the separate results of their experience transmitted to a com- 
mon centre, might enable judges skilled in interpretation at 
once to pounce upon the law. 

In recording or observing facts, whether to answer any 

1 His Si/lva Sylvarum, in the attempt to extend which he sacrificed 
his life. When dying he said the experiment which caused his death 
" had succeeded excellently well." The elder Pliny, whose collectioo 
of registries would have broken the back of an elephant, perished in 
exploring the crater of Yesuvius. His note-books, four hundred In 
iiumber, have not come down to us. Aristotle afforded another great 

instance of this kind of induatry Vu'VvVa'WQitV. on «x{\ma^&^\sv\tQQlY firag- 

menu of hia labours have reaOied -^vledty. 
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definite question, or simply to register some peculiar pheno- 
menon which has presented itself to us, we must be careful 
to omit no circumstance in the account, as the neglected 
condition, like one of tbe quantities in an algebraic state- 
ment, might be essentially connected with tbe solution, and 
so mar the revelation of the cause. For instance, the fell of 
meteoric stones, being accompanied with flashes of fire, issuing 
&om a cloud, and a loud rattling noise like thunder, was long 
confounded with that of thunderbolts ; but had it been ob- 
served that the flash and sound occasionally emanated &om a 
very small cloud insulated in a clear sky, instead of attributing 
them to electric agency, j)hilosophers would have sought for 
their cause in the very circumstance which separated them 
from that phenomenon. In order to guard against such 
omissions it is necessary to have each of our senses brou^t 
in actual contact with the phenomenon, and let nothing 
escape notice which affects any one of them. Thus, if light- 
ning were to strike a house we inhabit, we ought to notice 
the form, colour, and duration of the light we saw, and to 
what objects it adhered ; whether any smell of fire was per- 
ceptible, and if sulphurous, metallic, or such as would arise 
from substances scorched with flash; what sounds were 
heard, and whether we felt any shock, stroke, or peculiar 
sensation, or experienced any strange taste in our mouths. 
The modifying circiunstances should then be noted, such as 
the presence of conductors, the neighbouring objects, the 
state of the atmosphere, and the disposition of the clouds. 
After all this particularity the question how the house came 
to be struck, would have to be determined : whether by what 
is termed a returning stroke, or by a flash of lightning pass- 
ing from the clouds to the earth. 

Our record of observation should not only be circum- 
stantial but faithful, or, in other words, consist of what we 
have observed, and nothing else. Without any intention of 
perverting the description, we may distort simple facts by 
clothing them in the views and language of an erroneous 
theory. Thus, if we said — the thunderbolt struck with vio- 
lence the side of the house and beat in the wall, our hearers 
would be led to believe, by the statement of a fact which we 
did not see, that a solid, or ponderable projectile was cou- 
oerned. Tbe Bmell of sulphur which is aometVtaft^ %"kA\.<5 
accompanjr the electric £uid, is a remnant o£ t\ie AiXvfeot^ ^\i\^ 
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made thunder and lightning the explosion of nedi. 
powder, composed of nitrous ezhalatioiiB. The elder < ' 
were so addicted to the mischief of representing fiicts in tkl 
guage of idle theories, as to falsify the desdrotions of ii 
merahle important and curious experiments, lii geology,] 
ticidarlj, theVulcanists and Neptunista so fiir set the pti 
of language at defiance through this practice, that it was i 
impossihle in their descriptions to get at the facta obserrei ! 
like manner, Eaujas de St.Fond, in his waA on the vole 
Central France, describes, with that particularilywhich 
to &ct, craters existing nowhere but in his own ii 

It is of immense importance, with a yiew to guard 
such errors, and to secure our observations from the illi 
frequently practised on us by the senses, to yerify or 
pany them with accurate numerical statements, accoidiiigl 
such measure of time, space, or quantity as they 
admit of. It was entirely to the omission of exact : 
determinations of quantity that the blunders of the Bi 
chemistry and the Ptolemaic system of astrononnr are 
butable ; and the correct expansion of these, as well as the: 
of the physical sciences, may be said to have been in proi 
tion to the extent to which their objects have been open to 
legitimate application of this element. All phenomena ntf 
or less admit of accurate measurement, to such a degree 4l 
the very class which are so fluctuating and irregular in tba 
occurrence as to appear an exception, cannot be pressed id 
the service of science by any other means. The thousand cap 
cious agencies by which the atmosphere is hourly influence 
and the irregular action of winds, tides, and currents, mn 
ever prevent us from ascertaining either the general tempei 
ture, or the mean level of the sea at any particular locality, 1 
the imassisted senses. If we would reduce such irregol 

1 Herschel's Discourse on the Study of Natural Philosophy, p. M 
A vague and loose mode of looking at facts very easily observable^ li 
men for a long time under the belief that a body ten times as heayy 
another falls ten times as fast ; that objects immersed in water f 
always magnified, without r^^d to the form of the surface; tk 
the magnet exerts an irresistible force ; that crystal is always ftia 
associated with ice, and the like. These and many other exampl 
show how blind and careless man can be, even in registering t 
plainest and commonest appearances; and prove that the mc 
faculties of perception, although constantly cxescified xi^iqil inn 
merable objects, may long fidl iii\ftadMi|& to «a:y «x»RX»>cD£PiiNsaA^ 
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^ts to any kind of law, or lunder them from defeating our 
fiOY&ry of the laws of the elements with which they come 
^contact, we must call in the assistance of instruments 
jij)ted to measure the precise scale of their variation within 
ipyen period and locality, and combine the mean amount 
jfch the result^. 

Observation, even where supported by exact measurement, 
many cases, will go very Httle way towards establishing 
B cause of a phenomenon, unless we are able to vary the 
Qcomitant circumstances, and view the cause, generate the 
bet, or vary in exa<;t proportion along with it. Though 
rare was every reason to attribute l^htning to electric 
ency, the fact was never considered definitely made out 
itil franklin threw up his kite in the air at the approach of 
thunder-storm, and obtained the same sparks from his cord 
invariably accompanied its connexion with an electric ma- 
ine. As nature is constructed for a widely different object 
in that of fiwsilitating our studies, it frequently haprpens, 
leed, that she refuses to afford the precise kind of variation 
eded to establish the law we are in search of, and leaves us 
rack our invention to institute a case in point by direct 
periment. Thus, were it required to ascertain the principle 
the atmosphere which enables it to sustain life, we should 
d no instance in which nature produces either oxygen or 
)te in a separate state, to enable us, by immersing a living 
jnal alternately in both gases, to decide the question. "We 
> exclusively indebted to experiment for the feet, that re- 
ration is supported by oxygen, and also for our knowledge 
the ingredients of which the atmosphere is composed. 
Hence experiment, besides multiplying the advantages de- 
ed from passive observation, accomplishes that which pas- 
e observation is seldom adequate to perform. It enables 
to march directly to our object and to link it indubitably 
bh its cause. By experiment we are enabled to study the 
rs of nature in our laboratory, and subject the wildest 
ments to our control ; to multiply our knowledge of their 
reral properties by introducing such agents among them 
seem calculated to reveal their laws. By experiment we 
5 enabled to bring theories to the touchstone of fact, and 
3vent hypothetical fictions from spreading darkness over 

* This process concema the doctrine of chance^ ^hicii •VT5L\jfe\.T%a5»\ 
under the section of empirical laws. 
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centiiries, and making genius actually instrumental in post 
ing back science instead of becoming an impuLsiye lever in 
its advancement. To this element is to be ascribed tbe 
creation of physical science in the fifteenth century, and 
much of its wonderful progress during the intervening yean. 
To its absence among the ancients must be mainly attributed 
their entire ignorance of physical laws, and their subjecti(Hi 
of nature to imaginary divinities. 

It is, however, of importance to observe that the use of 
this great instrument is suggested in a large degree by tiie 
results the mind has gathered from pure observation, whieh 
generally takes the initial step in the pnysical sciences. Before 
mounting to the cause of any phenomena, we patiently ob- 
serve its effects and examine its laws. Here pure obsera- 
tion alone is applicable. But the results to which it arrifei 
suggest in what agencies it may originate, and experiment 
is ever ready to bring such hints to the test, and wheie 
nature does not present a case in point to create an instance 
that will decide the question. Hence experiment is maiidj 
applicable in inquiring into the effect of a given cause. JM 
far as we are strictly concerned with investigating the causes 
of a given effect the process is one of pure observation^. 

§ 8. — The Methods of ^Experimental Inquiry, Discovery of 
Minor Laws ; their Extension and Verification. 

Having collected a certain number of instances bearing 
upon the chosen point of inquiry, it remains to determine the 
nature of the evidence which will entitle us to conclude that 
a certain course is followed by a given effect, or under 
what circumstances invariable sequence may be allowed to 
establish a causal connexion between the phenomena. The 
marks commonly adduced in evidence of such relation may 
be generalised under four heads^, though in practice, the 
actual signs by which causes reveal themselves are frequently 
only corollaries from them, or are traceable not to one dis- 
tinct cause alone, but to two or three in conjimction. It 
will then be sufficient, for an accurate knowledge of the 

1 The reader is referred for dassiflcation and nomenclature to the 
Supplement of this Book in the Appendix. * Bacon's Novum Orga- 
num, commencement of 2nd book; Herschers Dis. Stud. Nat. Phil. 
p» 151} WIVb System of Logic, vol. i. p. 450. 
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subject, to give the leading causes of induction in full, point- 
ing out their specific ground, differences, and merits, and 
leave their mode of application to be gathered from the in- 
stances we shall adduce in illustration of their properties. 

The first mark, by which we are generaUj led to infer the 
presence of the relation we intend by cause and effect, is 
uniform connexion, provided the circumstances in which the 
concomitance has been observed are suf&ciently various to 
exclude doubt that it could have originated from any relation 
but the one assigned. Por instance, let the object in view 
be to ascertain the cause of death produced by metallic 
poisons. It is observed that arsenious acid, and the salts of 
lead, bismuth, copper, and mercury, if administered, except 
in the smallest doses, destroy life. Now this effect obviously 
can only follow from the violation of some of the conditions 
on which animal organism depends, so that the question 
arises which of those conditions seems most likely to be 
interfered with by the substances in question, and now can 
metallic poisons be brought in contact with it. The most 
obvious mode is to trace the effects of these substances on 
the composite ingredients of the animal system, and observe 
what law or vital function of organism they arrest or enfeeble. 
If the effect obtain in the separate parts at different periods 
of their formation in an isolated as well as in a combined 
state ; and if the remotest quantities of such poisons tend to 
disturb the same law of the animal economy, there could 
remain no doubt that interference with its functions was the 
effect of introducing them into the animal system and the 
proximate cause of death in eveiy case in which they were 
administered. But the effect of placing solutions of metallic 
poisons in contact with albumen, milk, muscular fibre, mem- 
branes, and other animal products, is that the acid or salt 
having left the water in which it was dissolved unites with 
the animal substance, and destroys its tendency to decompo- 
sition. The same effect is perceived in cases where death 
has been produced by these poisons, the parts of the body 
with whicn the poisonous substances have been brought into 
contact not afterwards undergoing the law of putrefaction : 
and when the poisons have been supplied in too small a 

Quantity to destroy life eschars are produced, through the 
estruction of superficial portions of the tiasv\ft^,^\s\s3>DL«t^ 
snbaeqnentlj' thrown off by the repara\ive "gxo^^^^ \,'85Km.% 
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place in the healthy parts. Hence the coQclusion is palmt 
tiiat these metallic compounds, when taken into the system, 
canse death, hy arresting the law of decomposition. In the 
instances adduced all point to the arrest of the same hnr, 
and this could not have occurred with antecedents YazyiDg 
according to every conceivable mode of which the case ad* 
mits,. unless they had generated the consequent apart firan 
every other agent.. 

In this illustration we have proceeded, according to the 
general route of scientific inquiry, from the efiect to the cseam. 
Sut it may happen that the effect of a cause is reqnired to he 
known, in which case we must find or produce the cause in sudi 
a variety of circumstances that it may he fiurly presumed ^Ui ] 
the different instances could have no other antecedent in com- 
mon. Then it is obvious that if any unvariable result appes 
in each combination of consequents, that must be attributed to 
the cause which is the only invariable element in every nev 
set of antecedents. Thus reversing the example alrea^ 
adduced, as the effect of metallic poisons in every instance, 
in which it can be brought into connexion with organic com- 
pounds is to arrest the process of decomposition, we expeii* 
ence no^hesitation in atmbuting that result to their agency. 

But it must be observed that this method, which proceeds 
by comparing instances to observe in what they agree, is not 
of very wide application, as it is liable to be defeated by two 
obstacles at every stage of the inquiry. Either nature may 
not present, or experiment fail to obtain, instances in suffi- 
cient abundance to ensure the variety necessary to lead to 
a legitimate induction ; or the number of instances being 
secured, coimteracting causes may interfere to modify or 
neutralise the agents at work, and so prevent the instance 
from throwing any clear light on the mquiry. In a great 
nmnber of natural phenomena the effect is produced gradu- 
ally, and frequently diminishes in strength, while the cause 
often goes on increasing in intensity, so that the antecedents 
of the one and the consequents of the other become diffi- 
cult to trace. On the other hand, the effect often follows 
the cause so instantaneously that the interval cannot be per- 
ceived, and we are left without any mark£( to discriminate 
the cause from the effect. Owing to the frequent occurrence 
of these cases, the method of agreement in the generality of 
iDquirie& ia incapable by itaeM oi\e«L&i^ \.o «» c«t\Kfl:^T«s«5&. 
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The second mark of causal relation between two pheno- 
mena is invariable negation of the effect with absence of the 
cause, and vice versd, unless some other cause be capable of 
producing the same effect. This may be styled the method 
of difference. In the former method we endeavoured to 
obtain instances which agreed in the presence of the object 
whose cause or effect was sought. In the present method 
we require, on the contrary, instances resembW ea^h other 
in every respect but the presence or absence of the pheno- 
menon we desire to study. Thus, if our object be to discover 
if air be an essential condition of sound, we need only place 
a watch imder a glass receiver, and observe its ticks fade on 
the ear as the air is withdrawn from the interior, until by the 
completion of the exhaustive process they cease altogeth^. 
Here we have an instance of the presence of motion in the 
sounding body combined with the contiguity of the ear to 
catch the beats, but imaccompanied with sonorous vibration ; 
or, in other words, the absence of one of the essential con- 
ditions — the cause, with the negation of the effect. On 
re-admitting the air, the beats are again found to strike the 
ear, thus proving by the strongest evidence the dependence 
of sound on that medium, and suggesting in some measure 
the nature of its functions. Again, in the case of introducing 
metallic poisons into the animal organism, if we can show 
that death is prevented by administering an antidote which 
shall hinder the add from arresting decomposition by com- 
bining with the animal tissues, we should exclude the effect by 
tafting away the cause, or, in other words, prove, by the 
method of difference, that metallic poisons destroy life through 
the agency in question. Now, such antidotes are afforded by 
the application of sugar, sulphuric acid, or hydrated peroxide 
of iron ; for each of thes^ substances as soon as admmistered 
prevent, by different agencies, the salts of copper from enter- 
ing into combination with the animal tissues, and in this wise 
preserve the law of decomposition intact^. Occasionally this 

1 It may be observed in the two examples adduced that the instances 
in the first case only differ by the absence or presence of the same cir- 
cumstance, yiz.: air under a glass receiver; while the difference of the 
last consists in the introduction or exclusion of a single substance* 
But as every substance may have innumerable properties, the suppo- 
sition is just conceivabie that these antidotea TQ&y <io\]L!Ci\ftx*a£N»>^^ 
poison through some other mode than tli^t oC focmm^vaim^&KJ^^^ 
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mark of causation, besides leading to the establishment of a 
general &et, points to contrary, or opposing facts, as equally 
established by the same evidence. Thus, if rust be produced 
by confining iron filings in a closed vessel over water, tlie 
enclosed atmosphere will be found to quench the flame, or 
destroy the life of auy animal immersed in it. Now this ex- 
periment not only shows that the remaining gas: of which the 
enclosed atmosphere is constituted will not support life, but 
that the ingredient of the atmosphere which supports flame 
and animal life must be attributed to that which the iron 
absorbs and which rusts it. It is to similar inferences we owe 
almost all the inductions of daily life. When a man is shot 
through the heart, we learn by this process that it was the 
^^-shot which killed him ; for he was in the fulness of life 
immediately before, all circumstances being the same except 
the wound. 

Hence the method of difierence stands on the ground that 
whatever cannot be eliminated without the subtraction of 
the phenomenon is connected with the phenomenon by law; 
while that of agreement has for its foundation, that what- 
ever can be elimmated without removing the phenomenon is 
not connected with the phenomenon by law. Of the two 
methods, that of difference is more particularly open to ex- 
periment; while the other is commonly the resource we 
employ where artificial experiment is impossible. In examin- 
ing the nature of any effect with a view to ascertain its 
ongin, we compare its points of agreement in as many vari- 
able circumstances as possible. The method of difference 
tries the causes which such cases suggest by comparing two 
instances exactly similar in every circumstance except the 
cause in question. If, with the same set of circumstances 
in which tne presence of the cause is succeeded by that of 
the effect, the absence of the cause is followed by its ne- 
gation, what was simply a suggestion before becomes an 
established certainty. We need hardly say, however, that 
nature is not so propitious to our studies as to lavish such 
instances upon us. If we want them, in eight cases out of 
ten we must devise instruments by which they may be pro- 
compound with it, in which case the evidence would fall to pieces. 
Hence, as the first class of cases do not admit of this barely conceivable 
uncertainty, the conclusions established by them belong to the highest 
rank of phyActX certaintieB. 
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duced. The majority of the great truths established by the 
method of difference, — and they are the most important that 
science reveak to us, — ^have been extorted from nature by arti- 
ficial experiment. On the other hand, in comparing instances 
of agreement, we must rely on pure observation for the 
result ; unless, indeed, we can produce the cause whose effect 
is sought in sets of circumstances, sufficiently yarious to ex- 
clude doubt that the result common to every instance origi- 
nates from any other source than itself; a belief which, as it 
grows with every instance, is never of that convincing nature 
with that produced by the method of difference, which 
enables us, by one well-chosen experiment, to lay our hand 
upon the cause, and say indisputably it is there. In the 
former method, as the circumstances are different in every 
case, we can never be infallibly secure that the constantly- 
recurring effect may not arise from some latent cause or par- 
ticular combination of the various properties which substances 
are apt to manifest in different situations, instead of being 
generated by the constant antecedent whose effect that com- 
bination may neutralise in each instance. Now the method 
of difference, in its most rigorous sense, excludes even that 
shadow of possible doubt. Por the two instances compared 
only differ in one circumstance— the absence or presence of 
the phenomenon we wish to explore ; so that we actually see 
the effect generated under our eyes. 

The two methods, however, are not unfrequently combined 
in scientific investigations, though the juncture arises from a 
lax application of the method of difference in cases where 
the rigorous employment of it is impossible. Sometimes the 
phenomenon we wish to investigate is associated with a 
number of properties combined in the same substance, which 
we are incompetent to separate so as to render the production 
of a substance impossible which shall exactly resemble the one 
in question, except in the particular property we desire to 
study. Suppose, for example, the polarisation of light is the 
subject of inquiry. The complicated phenomena which are 
designated by that name are impressed upon light in the act 
of double refraction, or by ordinary reflection at the surface 
of a transparent body. But we cannot produce any sub- 
stance which shall resemble either transparent bodies op 
doubly refracting crystals, except in the oue vc^^^^"^! ^*^ 
poiariBatdon, Our only mode is to exaxmne m NR\ia£^Ti^sfe^ 
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qualifcies polarisatioD, ordiiuuy TOflectian, and double le- 
fraetion, indiyiduallj agree and differ, and endeavour firooi 
the resulting analogies to get at tlie causal relation. This 
mode of inquiry combines the method of agreement wift 
that of difference taken in an indirect sense. The is- 
stances which fall under the latter branch, instead of agreeog 
in all but the presence or absence of the phenomenon in 

Siestion, may differ in many other qualities besides ; so tint 
though, when conjoined with the method of agreement, sll 
doubt may be eliminated where the individual inductions have 
been sufficiently extensive, yet the possibility is never com- 
pletely banished that the remaining differences may not hate 
had some share in producing the established connezko. 
Thus we compare instances of bodies which undergo putre- 
faction with those which do not manifest that tendency, and 
discover that water is always present in the one case, and 
absent in the other ; and find, moreover, that salt, which is 
an admirable preventative of this tendency in animal sub- 
stances, has a strong attraction for this element. Though ih& 
evidence amounts U> scientific certainty that the ingiedientB 
of water, combining with some propernes of the suDstance^, 
produce decomposition, we are not driven to the conclusioii 
with the same force as if the evidence had rested upon two 
instances differing in nothing but the conjoined absence and 
presence of the element in question. For, in the former 
case, the possibility remains that putrefaction, or non-putre- 
faction, in the instances compared, may arise from the pre- 
sence or absence of other properties besides water, lliis 
method, however, which unites all the advantages of the 
method of agreement with a modified portion of the method 
of difference, is undoubtedly one of the most universal in- 
struments which science employs. Its use is simple and 
obvious, and the conclusions to which it leads are less 
exposed to cavil than those which entirely depend on the strict 
method of agreement. 

The precise sphere of the application of this method is co- 
extensive with that large class of phenomena which, on account 

^ It has been shown by Liebig that the properties in question are 
carbon and azote, the hydrogen of the water combining with the for- 
mer and producing carbonic add, while the oxygen unites with the 
azote and generates ammonia. Now carbonic acid and ammonia con- 

Btitutea the gaseous compound wYndd voxsnal uA Q\^<£t «3sAiA^\k(^difi8 

throw off in & state of decompoBit^ou. 
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of the compleodtj of their nature, will not admit of the direct 
method of (Merence ; and whose properties do not appear in cir- 
cumstances sufficiently diverse to allow any cogent conclusion 
to be drawn by the method of agreement. Eor instance, if we 
wish to investigate the proximate cause of animal heat, the phe- 
nomenon being constantly associated with the Hving organism, 
can neither l^ detached £rom a crowd of other properties, 
nor viewed in connexion with any variable combination of 
them. Kow, even if we should observe in a thousand cases 
that all animals, whose respiratory system is well developed 
and aerates the blood perfectly, are warm-blooded, we should 
never be juBtified in attributing, with more than probable 
certainty, the phenomenon in question te the change which 
takes place in the blood by respiration ; but when we observe 
that those whose respiratery system is imperfect do not 
maintain a temperature much above the surrounding at- 
mosphere, that inference assumes the character of scientific 
certainty. 

G^iis method answers to what Bacon called negative and 
positive instances, and has been happily termed by Mr. Mill 
the indirect method of difference^. 

The &urth mark of causation is that of residual pheno- 
mena, which remain in many cases after subducting the 
effects of all the known causes, and which point to an agency 
that, &om the nature of the circimistances, could only 
generate their production. !For instance, in the return of 
comets, there is perceived that general agreement between 
their observed and calculated places as to lead te the in- 
ference that the sole cause of their orbitual motion is the 
gravitation of the sun and planets ; but when the effect of 
this cause is strictly calculated and subducted from the 
observed motion, we find some diminution of its periodic 
time, which cannot be accounted for by any other sup- 
position than the resistance of a medium disseminated 
through the celestial regions. Kow, as there is good ground 
from other quarters for believing that such a medium actually 
exists, this anticipation of a comet's periodic time has been 
ascribed te such a resistance^. "We cannot, however, be cer- 
tain that such residual phenomenon is actually produced by 
the cause it suggests, unless we are perfectly assured of the 

» System of Logic, vol L p. 462. ^ Piofeasot "EaiOsjfc, ^sRfe'Ssa- 

Bcbel's Aatronqmy, 
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existence of such cause, and can also prove that no other agent 
could have produced the residual effect. Now, aa this imj 
happens, the strict application of the method of reaidueBi 
limited to very few cases. It may, however, serve to suggot 
causes which we may try to produce artificially, according to 
one of the two first methods, or which can be explained anl 
proved deductively from known laws. The last case is m 
of frequent occurrence, and constitutes one of the principles lif 
which science in our day has been so much extended. Tki, 
in calculating the velocity of sound, although the general le* 
suit was sufficient to show the con^sctness of the cause ai 
mode of its propagation through the air, yet the velocity « 
a little above what could be legitimatdy ascribed to tiiii 
theory. Laplace at length surmising that the residual vdo- 
dty might arise from the heat developed in the act of cod* 
densation which ensues at every vibration of the air, sob* 
jected the idea to exact calculation, and the result was it 
once the complete explanation of the residual phenomenon, 
and an unexpected confirmation of the general law of ti» 
development of heat by compression. 

The fifth mark of causal connexion is increase or dimi- 
nution of the eiFect with corresponding variation in the 
cause, an example of which may be observed in the method 
by which Pascal satisfied himself of the gravity of air. That 
philosopher knew that if the weight of the incumbent air be 
the direct cause of the elevation of the barometer, that the 
column of mercurv would sink in proportion as he ascended 
the Puy de Dome^, as the pressure of the air would diminish 
with every step he took. The result of the experiment verified 
his conviction of TorriceUi's views, and settled the dispute to 
which they had given rise for ever. This method of investiga- 
tion, which is called that of concomitant variations, though 
constantly employed in conjunction with the other methods, is 
mostly of use in ascertaining the law of permanent causes, 
which it is impossible either to exclude or to isolate ; which 
we can neither hinder from being present, or contrive that 
they shall be present alone. To these cases the other me« 
thods are confessedly inapplicable. Suppose, for instance, it 
arise as a suggestion that the oscillations of the pendulum 
are produced by the earth's gravitation, we can in no case 
exclude the earth as an infiuencing agent, nor can we argue 

1 Alughmoxoitaiaiii Axrvet^^. 
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from its constant presence, that it causes tlie pbenomenon in 
qmestion; for by parity of reasoning we might affirm the 
same of the sun, which is equally co-existent in all the ex- 
periments. Now, though we cannot remove the earth, we 
may modify its influence, and that to a sufficient extent to 
enable us to decide upon the point in question. Eor if, as 
Bacon suggested, the pendulum tends downward in ifcs oscil- 
lations by the influence of the earth's attraction, '^ it will 
follow, the nearer it approach to the earth the stronger, and 
with the greater force and velocity will the pendulum be 
drawn to it ; but the further the pendulum be removed, the 
weaker and slower will be its oscillations^ ;" — a suggestion 
which Professors Airy and "Whewell fully realised by compar- 
ing the motions of a pendulum in Dolcoath Mine with a 
oluronometer balance, and striking the diflerence between the 
velocity of the same motions as previously ascertained at 
certain elevations above the earth's surface. By the same 
method Bacon also pointed out^ that the tides might be 
proved to originate in the influence the moon exerts on the 
earth's surface, if it could be established that the variations 
in the position of that satellite are attended by correspond- 
ing vanations in the time and place of high water. The 
great Newton subjected the phenomena to the laws of the 
calculus, and provmg the concomitant variation to the nicest 
degree of exactness, revealed the laws of one of the most 
admirable contrivances in the economy of nature. 

Hence it may be inferred, when objects vary according to 
some fixed quantity which is the ordinary rule, that it is in- 
dispensable to the establishment of causal connexion by this 
method, that the phenomena should be submitted to quanti- 
tative laws, and their mutual influence proved to increase or 
diminish in the same proportion with the action of their 
causes. Now in such cases we cannot determine the exact 
proportion in which the relations vary, imless we know the 
total quantities of which they consist. Thus in the case 
of contraction of substance, since we neither know how 
much heat there is in any body, nor what is the real dis- 
tance between any of its particles on which its bulk de- 
pends, we are not in a condition to infer that the con- 

* Novum Organ, vol. ii. InitarUia Prerogativts, * Novum Or^% 

vol. ii. Ibid. 
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tractkm of the distance between them would dfollov fte 
diminutiozi of the quantity of beat, acoondiiig to the imat 
rical relation that tbe two quantiideB would Taxuab amA 
taneouely. It would^ therefore, be hazardonB to coodniB 
that because the diminution of temperaAore in a bod^ m- 
tracts the space between its partkdea, that we oould bring jh 
particles into contact, provided the process of rrrhfrnfAki 
was urged to its full extent. In conjunetian with the vam' 
tainty that beyond the limits and in circuniatanceB of wU 
wo have no direct experience some cantraoting cause Mf 
jnanifest itself, we have the donbt that the law of imt 
tion which the quantities exhibit within the oba cu ri 
limits will hold beyond those limits. There are many bn 
of variation in phenomena whose difSsrences are inappv- 
ciable when confined within narrow limits ; but which nuB- 
fest a wide discrepancy when the absolute amounts of wuk 
tion are considerable. In such cases, tbarefore, when tte 
variations which fisdl within the sphere of observatioii aroflf 
limited range, there is considerable danger, if the nnmetiBd 
laws which express those variations be stretched to a ocMt 
dcrable extent beyond the limits originally calculated, tisfc 
tlioy ^vill fail to support the theoretical structures built upos 
theiu^. 

Tlio employment of this method may be oceasioiiallT 
attended with doubt as to which of the phenomena u 
tho operating cause. The only wa^ to dear up the mafc- 
ler is by endeavouring to ascertain whether one set of 
variations can be produced by means of the other. In ihd 
case of heat, for example, by increasing the temperature c^a 
bod^' wo increase its bulk ; but by increasing its bulk we 
(liunnish its temperature. The conclusion is obvious, thit 
Ileal is not an efiect but a cause of increase of bulk. If ex- 
periment, however, be not available in the case, we must 
look out for instances produced by nature in cases where the 
])re-exiHting circumstances are already known. 

* A Btrikinp: example of such miscalculation maybeobsery^ in the fofr- 
tnuliv by which it was computed, from the amount of coal that a steamer 
ot' avurage horse-power would consume in a transatlantic voyage, that 
no vessel could bo found to carry fuel sufficient to supply the engines 
which she ciirried throughout the journey; — ^a computation whi(£ led 
many to infer, before the experiment was tried, that the undertaking 
wM impracticable. 
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It mil be observed not only tbat most of these methods 
may apply to the same act of inductioii, and so operate to test 
or venfy the correctness of each other's processes ; but that 
they are all, with the single exception of the method of differ- 
ence taken in its most rigorous sense, exposed to the same 
uncertainty ; yiz., that the presumed effects may be brought 
about by the action of other causes than the uniform ante- 
cedents to which we attribute them ; or, at best, if they should 
really act as influencing agents, that their ubiquity with the 
effects does not make out direct causation, but only a colla- 
teral effect of it. Such unceartainties, however, where the 
eonditions of each method have been satisfied in a suffi- 
ciently large circle of instances, and especially where the 
methods tend to verify each other's results, dwindle down 
to an almost inappreciable value. They become, therefore, 
objects of metapnysical, rather than of logical concernment. 
In circumstances, however, which do not admit of rigorous 
precision in the application of each method, a strong proba- 
bility of cauBal connexion can only be considered to have 
been established, or at most the ocxllateral dependence of the 
phenomena in question, on some common cause. Unless, for 
mstance, in the case of concomitant variations, we can really 
ascertain that the phenomena do vary in exact proportion 
to their mutual operations, the result is only one of strong 
probability ; nor, indeed, can it be relied upon even when 
piade out by quantitative laws, if those laws only express 
the results of observation restricted to narrow limits. 

Where the induction, however, has been established by 
the fulfilment of all the conditions that scientific certainty 
requires, we are not to throw our conclusions lightly aside 
when a single fact starts up which seems to convict them of 
error, but rather to set the outstanding exception apart for 
future examination, being convinced that farther inquiry 
will either destroy ifcs hostility to past results, or verify or 
extend the facts which they have established. Thus the 
objection was brought against the Newtonian theory of 
gravitation, that it did not account for the perplexing ine- 
qualities of the moon's motions, and several minor irre- 
gularities in the planetary system, which seemed violent 
outstanding exceptions to it. Purther inquiry, however, 
transformed these aeeming discrepancies mto tV^ ^\?tQiii^^'?Jt 

Q 2 
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confirmations which that theory could receive, and ex- 
tended its influence from those globular - itiasses "wliicli 
Newton had previously included under it to every par 
tide of matter in the frame of the universe. An adcbtiooil 
instance may be cited in the law of isomorphism, discdvoed 
by MitscherUch, which announced that certain distioet 
groups of chemical elements of which all bodies consist aie 
so related that when similar combinations are formed of in- 
dividuals belonging to two, three, or more of them, such com- 
binations will crystallise in the same geometricad forms. lo 
this law there appeared a remarkable exception in arsenic 
and phosphoric acid, which, though seeming to constitute 
identical combinations with those included under Mitscho** 
Hch's law, yet refused to crystallise in similar forms. But m 
further investigation, the compositions of the two salts wwe 
found to deviate essentially from that similarity required \j 
the law of isomorphism, and a new phosphate of soda was pro- 
duced, differing from that generally known under the name 
of phosphoric acid, in containing a different portion of water 
and agreeing in composition exactly with the arseniate, tte 
crystals of which, when examined, agreed precisely in fonn 
with the arseniate. The removal of- the objection conse- 
quently led to a further verification of the law. Again, in 
the same science, it has been observed^ that, though am- 
monia is a strong contradiction of the law which attributes 
the alkaline quality of the alkaline and earthy bases to the 
presence of oxygen combined with one or other of a peculiar 
class of metals, that there are almost certain indications that 
this exception is not a real one, but assumes that appearance 
in consequence of some modifying cause not unaerstood. 
Such objections generally appear in the form of residual 
phenomenon, which, when minutely examined, are invariably 
found either to extend and corroborate the induction against 
which they were brought, or give rise to an unexpected and 
novel class of laws. 

(1st.) As the processes by which nature conducts her opera- 
tions are frequently of an analogous character, one ot the 
most ready means of extending single inductions is by dis- 
covering cases in which, from the general constitution of 
things, similar laws are able to act, and endeavouring to 
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-establish Tesnlts preoisely analogous to those already adopted. 
'Thus, Schwann having observed that certain animal tissues 
.origmated in cells, irtis ;led;.by the analogy of plants to the 
;. discovery tbat all the.di'l^uis of the animal structure, together 
'with the original foetus, took tbeir rise in similar cells, and 
'. reached their highest development by aggregations of the 
same or slightly different vesicles. In like manner Young 
was led to infer, &om the fact that two vibrations of soimos 
arriving at the same.place. by. different routes, either strength- 
ened or wholly or. partially destroyed each other's effects, 
that, if the undulatbry theory was true, two rays of light 
might be made to combine so as to produce darkness; a 
fSEU^t which had no sooner been established than it led to the 
explanation of optical phenomena of a most remote kind. 

(2nd.) Another mode of extension is that of examining all 
the cases which present the necessary conditions for bringing 
the newly-revealed law into action ; a process, indeed, which 
commonly leads to the discovery of special laws before un- 
suspected, and explanations of others only empirically known. 
Thus Paraday having established the fact that electricity is 
evolved by au magnets, great or small, even including the 
earth, provided a conductor move at right angles to the 
direction of its poles, began to look out for fresh instances 
in which these conditions meet. Now, in the northern 
regions, where the earth's magnetic poles* are nearly per- 
pendicular to the horizon, all horizontal .wheels made of 
metal, running streams, and other conductors, moving at 
right angles to the polar direction, must comply with the 
conditions of the law and charge the air with electricity. In 
these latitudes, therefore, a larger display of the phenomena 
produced by this element must be expected, and we find it 
in the Aurora Borealis^ 

Another example of the latter kind of extension is to be 
found in the mode by which Professor Graham was led, from 
the general law that gases have a strong tendency to per- 
meate animal membranes and diffuse themselves through the 
spaces which they enclose, to establish a number of special 
laws explanatory of various phenomena in connexion with 

1 Faraday does not attribute the entire effect of this startling phe- 
nomenon to his law, as it would be ud scientific to do so. He is, how- 
ever, fullj justified jn the inference that it baa a gitoaX^ox^VcL^^ 
operation. 
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the animal system. Thus malaria is accaunted for lij 4b| n 
tendency in tiie animal body to absorb thoae gasea zani^,| ^ 
wfaick are not already contained in the system; as, M»| h 
stance, carbonic acid and ammonia, the gases which pifai' 
fying bodies exhale. By the same law, the heat and it I ^ 
tozication consequent on the consumption of apiiitaai| t 
liquors may be attributed to the rapid spread of Tapot 
tluroughout the system, as the alcohol is dziTen abofe ik 
boiling point by the temperature of the stomaclu Thaii; 
with many other explanations of phenomena to whidi At | t 
same law leads, are only so many special cases of its aciaoi, 
and started into being as soon as its acute discoverer beguti 
inquire in what cases the law might be expected to op&ak. 
I^ow there is no place iu which a new element ii » 
likely to have influence as in those sciences whose snbjeEt* 
mat^ is of a kindred character, or which mamfest ]^ 
nomena of an analogous tendency. Hence it becomes ]» 
portant when a new induction has been established, thattiB 
property or law to which it refers should be studied as nunir 
ways as possible in connexion with laws which exUw 
similar relations. By this method of extension many chuMi 
of facts viewed as the nucleus of so many distinct scienoei 
have been merged into each other, and afterwards included 
in one or two general laws. Thus the class of properties con- 
templated by magnetism has been resolved into two opposite 
currents of electricity ; and there can hardly be a doubt that 
the property of polarity may yet be similarly derived from 
those of attraction and repulsion, and both in some measure 
shown to have a direct connexion with gravitation. There 
is nothing so instructive as this pursuit of the consequences 
of a new law into cases where its operation is likely to 
be traced; and illustrations of its successM action may 
be encountered at every stage of scientific history. Thus, 
Kepler having ascertained the orbit of Mars to be an 
ellipse in which the sun was one of the foci, and that the 
square of the periodical times was proportional to the cube 
of the distance, sought the same laws m the motion of the 
ol^er planets, and found that each, together with the motions 
of their satellites, were only so many additional instances of 
their operation. By a similar extension of induction to ana- 
logous cases, Gkdileo broke down the barrier which Aristotle 
bad erected between the lawa oi tetTe^>cnsiJL «sA \^&an«f^ 
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meciianicatr aad sdiowvd. tlom notumt tiiey* matadl^r eilfittlr 
were resolvable into the same dyimiBuniL fosoen Newimi 
Imd no aoooer enoimced the principle of gravitstioii tban 
illxifltnriioiia q£ ite action urere found ia everf coauc-^f ili0 
nxixYcarae, and. ewesy nanate particle' of ooaijfeer inckiihul in 
tlie operation of me same law. in lik» manaet selemMn 
waa hardly diacoTered by Berselina in tbe vitriol worka of 
iFahlun, iiiien it preaentLy made its appeacanoe in the loUi- 
mstea of Stromboli, ma the rare and carious products of 
the Hungarian laines. And thus it is with every new law 
and general &ct« It i» hardly enounced be&xre its traces are 
found everywhere, and every one ia astonished at ita fasVB^ 
xa^nained so long concealed. 

(drd.) Since eadi natural phenomenon is united, throoeii a 
aeiies of mutually dependent agencies, with every branon of 
adence, there is no induction which, by the outlay of a little 
sagacity, is not. capable of leading to the most impooptant 
results in whatever direction it may be applied. The law» of 
ligiut no sooner led to the formation of a correct theory of 
Tisioa than Kepler explained the functions in that ac^. of 
each part of the eye ; and thus prepared the way for the 
invention of the telescope and microscope, by which tiie 
kiz^doans of nature were ransacked at both ends, and man 
eaidued, aa it were, with a new sense to enable him to 
explore her most minute as well as her grandest operations. 
If we would, then, extend the boundaries of knowledge, each 
induction must not only be looked at with a view to obtain 
esemplii^ring cases, but alsd as a certain species of vantage 
ground n*om which the unknown in other sciences may be 
atsbacked with the greatest prospect of success. The precise 
edation of each induction to the phenomena which surround 
its confines, both in iim own science and others to which it 
manifests a direct relation, should be considered, with a view to 
obtain further insight into their character, as well as instances 
which extend and illustrate its action. It was owing to the 
ij^anrnte nature which exists between crystalography and 
optica that the laws of light Led to the discovery of the 
laost important qualities of crystalline substances ; and those 
bodies in turn extended our knowledge of the laws of light, and 
en^i in some degree decided the merits of the rival theories 
GODceming its tiansmission. So true is the remark o/L EaoKsoi^ 
that^ no natural phenomenon can l}e adeqvia.teVj «>\.\3L'&bftk va. 
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itidf alone, but to be understood must be Tiewed in oofr 
nezion with all nature. 

(1st.) Every additional instance of tbe appdication of liie 
induction to new cases not ori^^inaliy included in the law wiS, 
of course, help as so many distmct illustrations of its tra&to 
verify the correctness of the process by which it was readied; 
nevertheless, when the cause or law which it has laid hm 
assumes the form of an additional instance of a more ffenenl 
cause already well known and recognised, the veTincatiflD 
cannot be considered complete until we trace the action a( 
the original cause as modified by the circumstanoes of tiie 
particular case, and prove that the induction is corrobofatod | 
by the result. Thus the law that salt preserves animal 
substances from putre&ction by its attraction for water, 
could not be considered as completely established till liebig 
showed the phenomenon was a direct consequent of tlie 
necessity of the presence of water to generate the gases 
thrown off by bodies in a state of decomposition. And in 
like maimer the induction which led the same illustrioiis I 
chemist to the relative functions performed by the serum 
and globules of the blood in the act of respiration, was not 
fully verified imtil traced deductively from the chemical 
properties of oxide of iron, the substance which the globules 
secrete, and proved to be the precise consequences to which 
those laws lead when modified by the extraneous conditiom 
on which respiration depends. 

(2nd.) But when the law to which we are conducted is alto- 
gether new, we cannot rely on its enabling us to extend our 
views beyond the circle of instances from which it has been 
obtained, unless it has previously enabled us to predict with 
certainty what will take place in cases analogous to those 
originally contemplated. In such inductions, therefore, one 
of the most decisive means of verification consists in the 
application of the newly-discovered law to extreme cases, 
with a view to ascertain how far its effect is general. Por 
instance, though there could be no doubt, as Galileo had 
convinced himself, by allowing various substances of different 
weights to fall at the same instant from the tower of Pisa, 
that the accelerating power of gravity is the same on all sorts 
of bodies, yet as extremely light substances could not be tried 
on account of the resistance of the air, the law could hardly 
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be said to be established in its utmost degree of generality, 
until the invention of the air-pump had enabled it to be put 
to the test of an extreme case. A guinea and a feather, then, 
dropped from the upper part of a glass cylinder exhausted of 
air, struck the bottom at the same moment, and rendered 
further doubt on the subject visionary. 

(3rd.) Where the inductions arrived at like those of con- 
comitant variations belong to that dass which require the 
application of the calculus, their verification cannot be con- 
sidered complete without every case of trial is one of precise 
measurement, and without some of the instances chosen are 
of such a nature as to multiply any deviation till it amount 
to an appreciable result. Thus Kepler's three laws of 
planetary motions were only confirmed in the instance of 
Jupiter's satellites, by submitting the periodical appearances 
of these bodies to the test of quantitative laws : nor could even 
this computation be relied upon, till it was proved that if any 
deviation existed it must have become apparent in the result. 
The use of this branch of the verificatory process in har- 
monising individual inductions with the results to which the 
higher laws with which they are connected deductively lead, 
is beautifully exemplified in the mode bv which Newton 
proved that the law of faUing bodies, inferred by Galileo, 
was onl7 another expression o! the law to which L theoi^ 
of gravitation had conducted him ; viz., that the gravity of 
every material body is in the direct proportion of its mass. 
ISTow to ascertain this, a mode of experiment was required 
which not only neutralised tlje interference of the air, but 
also enabled the trial to be made a great number of times 
without loss or gain in the intervals. The object was accom- 
plished by inclosing in a hollow pendulum at difierent times 
equal weights of the most various substances that could be 
found, and ascertaining the time required for the pendulum 
so charged to make a certain number of oscillations. Each 
substance having to fall and rise successively without loss of 
time through the same identical spaces, it is clear that any 
difference that might exist in the time of one such oscillation 
could not fail to be multiplied and become sensible in the 
result. But none such having been discovered, the law 
above stated was considered verified both in respect of ge- 
nerality and exactness. 



284 HSTH0D8 OV THB SHTKIOiJ^ SGIXTOES. [l. V. 

■ 

We shall now proceed to illnstrate the genonl princmlei 
laid down in this section hy an inquiry into a canae^ wra 
incomplete investigation requires the application of tiie mil 
points on which we have insisted. Such a phenomenon is pn- 
aented hy dew. 'Now, at the outset of the inquiiy, we md 
precisely determine what dew is, and separate it fcam, ram, As 
moisture of fogs, evaporation of steam, and other phenomensof 
akindred quality, andconfine the term to wlait ia zeally meant; 
via., the spontaneous appearance of moiatuse am. BubataaflBi 
exposed in the open air when no rain or visible wet ia filt 
ing (b. L c. uL § 1). In the second {dace, we miiet asBBBk 
for or endeavour to produce a phenomena identical er p»* 
cisely analogous to the object of our inquiry (b. t. } 3), 
which occurs, for instance, in the moisture wnidL bedena i 
cold metal or atone when we breathe upon it; in tint 
which appears on a sLass of water fireah &om iitse well in bflt 
weather; in that which appears on the inside of windmn 
when sudden rain or hail chills the external air; in tint 
which runs down our walls when a warm, mourt thaw enanei 
after a long frost. Now all these instances agree in one ponit 
(lat meth.), the coldness of the object dewed in comparinn 
with the air in contact with it. But in the case of night- 
dew, is it a fact that the, object dewed is colder than the air? 
To ascertain this we need only place a thermometer in oon- 
tact with the dewed substance, and hang one at a little dis- 
tance above it, out of reach of its influence. The reanlt has 
invariably decided the question in the affirmative. Whenever 
an object contracts dew, it is cplder than the air (1st meth.). 
But is this chill an effect of dew or its CMise P That dews 
are accompanied with chiU is a common remark ; but vulgar 
prejudice would make the cold the effect rather than-tiie 
cause. We must, therefore, collect more facts, or, which 
comes to the same thing, vary the circumstances ; since every 
instance in which the circumstances differ affords a fresh &kct ; 
and note the contrary or negative cases (3rd meth.). 

Now, in the first place, no dew is produced on the sur&ces 

1 See Wells on dew, HeracherB Study of Nat. FhiL p. 15SL and 
Mill's System of Logic, voL i p. 491. We have principally followed 
the astronomer, who has invested Wells's lucnbrations with such de- 
gaat features as might have seduced Plato into a study which he 
abhorred. 
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of poliE^d metda ; but it is prodoeed Ycry eapiauAj on glflu, 
haSk exposed with their &ce8 upwards, and in some cases the 
under side of a horizontal plate of glass is also dewed, which 
liMt drciunstanoe (2nd meth.) excludes the £dl of moisture 
&)m the sky in an invisible fornix that would naturally ex- 
clude the Tulgar attribution of ths cause. In the cases of 
polished metal and polii^ied glass^ the contrast shows that 
the substance has much to do with the phenomenon (b. y. 
§2). Therefore, let the substance alone be diversified as 
much as possible, bjr exposing polished ssr&ces of Tsrious 
hinds. iSie residt is a scale (xF mtensity in ihe phenomenon 
(Sth metk), those polished substances being found to be 
moat strongly dewed which conduct heat worst; wUle 
those which conduct heat best resist dew most effectudly. 
Heie we encounter a law (5th meth.) of the first d^ree 
of generality ; but if we expose rough surfaces instead of 
polished, we occasionaQy find this law interfered with. Tkos, 
ronghened iron, especially i^ painted over or blackened^ 
becomes dewed sooner than Tarnished paper. The kind of 
sur&ce, therefore, has a great influence. Expose then the 
same material in very diversified states as to sur&oe (2Bd 
metk),. and another scale of intensity becomes apparent ; 
those Bxa&usea which part witii thejr heat most readily by 
radiation are found to contract dew more copiously, and thus 
we obtain (5th meth.) another law of the same generality 
with the former, by a comparison of two classes of iactoj 
one relating to dew, the other to radiation of heat from 
surfaces. 

Again, the influence ascertained to exist of substance and 
susfiuse, leads to the consideration of that of texture (2nd 
ezten.), which presents us with remarkable difiOerences on a 
third scale of mtensity, pointing out substances of a sciid 
teocture, as stones^ metals, &c., as unfiKvourable ; but those of 
a loose texture, as cloth, wool, velvet, and others of a similar 
class, as eminently hostile to the contraction of dew, and 
these are precisely liiose which are best adapted to clotiiing, 
since idiey impede the free passage of faeatmmi the skin into 
thssair, so as to allow thesr outer surfaces to be very cold, 
whfle remaining warm within (2nd exten., 1st verif.). 

Lasidy, among Ihe negative instaneefr it is observed i^iat 
dew is never copiously deposited in situtttioDamuck ^osEn^'u^ 
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from the open sky, and not at all in a clondj niglit ; but if 
the clouds withd^w even for a few minutes, and leave a dear 
opening, a deposition of dew presently begins, and goes od 
increasing. Here, then, a cause is distinctly pointed out by 
its antecedence to the effect in question (2nd math.). A 
cloudless sky is, then, an essential condition, or, which aHneB 
to the same thing, clouds or surrounding objects act as 
opposing causes. This is so much the case, that dew formed 
in clear intervals will even evaporate again when the sky 
becomes thickly overcast (2nd exten., 1st verif.). 

Assembling all these partial inductions, with a view to 
raise from them a geneial conclusion, it may be observed 
that all the inferences we have made point to that first 
general fact — ^the cooling of the exposed surface of the bo^ 
dewed below the temperature of the air. Those surfiMeB 
which part with their heat outward most readily, and haye it 
supplied from within most copiously, become coldest if Haeste 
be an opportunity for their heat to escape, without bemg 
restored to them nrom other objects. Now a clear sky affoids 
such an opportunity. It is a well-known law, that heat is 
constantly escaping from all bodies in rays, or by radiation, 
but is as constantly restored to them by the similar radia- 
tion of surrounding objects (Istverif.). Clouds, therefore, 
act as opposing causes, by replacing the whole, or a great 
part, of the heat so radiated away, which can only escape 
without being replaced through openings into infinite space 
(1st verif.). Thus, at length, we arrive at the general proxi- 
mate cause of dew, in the cooling of the dewed surface by 
radiation faster than its heat can be restored to it by com- 
munication with the ground, or by counter-radiation, so as to 
become colder than the air, and thereby to cause a condensa- 
tion of its moisture. 

Thus the inquiry may be said to terminate by resolving 
the laws of the phenomenon into two more general laws, viz., 
the radiation of heat and the condensation of invisible vapomr 
by cold, which become in turn capable of similar investigation 
and resolution into phenomena of wider generalisation. The 
laws of radiation had, however, been previously established, 
and received no new confirmation by the explanation of this 
theory, which, indeed, they only tended to explain (2nd verif.) : 
and the condensation of invisible vapour by cold had already 
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become a portion of physical inquiry. Thus, the explanation 
of the laws of nature only lead to the resolution of a sensible 
knot of complicated effects into others more simple but less 
known, and so far only substitutes for a mystery which has 
become famiHar, a phenomenon stiU more strange. To ex- 
plain natural laws means nothing more than to assign other 
laws of a higher character, which, modified by peculiar circum- 
stances, will lead to the particular consequences they include. 

§ 4. — General Outline of the Inductive Method, Difficulties 
and Limits Attending the Application of its special Canons. 

IVom the example already given of Dr. Wells's theory of 
dew, may be obtained a correct idea of the relatiye functions 
of the different rules of induction, and the mode in which 
they generally combine in interweaving the partial inferences 
of which the texture of scientific evidence is composed. The 
process may be summarily collected under the following heads : 
— 1st. The obtaining a precise idea of the nature of the thing 
whose cause we are m search of, by separating it from 
subjects which exhibit a superficial resemblance to it. 2nd. 
The collection and examina^on of every instance that seems 
to bear upon the inquiry, including those which manifest the 
property in question, as well as £ndred instances in which 
the property is not produced. 3rd. The variation of these 
instances, to reveal the law which they suggest as the proxi- 
mate cause, or the artificial production of others calculated 
to accomplish the same purpose. 4th. The connexion of 
such law with others of which it may happen to prove a 
special instance, or the pursuit of it into individual cases, 
with a view to ascertain if it rationally accounts for the 
peculiarities they manifest. Any law which concentrates 
within itself the united evidence of such an investigation, 
must be accepted as the real proximate agent of the pheno- 
menon for which* it accounts. 

Hence it wiU be observed, that no single method is 
ever sufficient by itself to raise a law of high degree of 
universality. In the examination of instances where the 
law inquired into is modified by extraneous circumstances, 
^ach method is competent to draw whateyer induction 
seems warranted by the drcumstancea of t\xe <sd^ \ V& ^scsiS^ 
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a law of any degree of generality embraceB aevenl of lod 
inductionB, the evidence by whiA it is eetabliahed mmfc ii* 
dude and harmoniBe all the methods, otherwise the law ia Utik 
to be ovarset, through covering more jround tibuin ita fomdi' 
tions are warranted to support. !m the investigatiiHi i 
some physical laws, however, one method is more avaiUie 
than another, and that to a greater or less degree, aecanBBg 
as the nature of the concomitant circumstances admit of iUr 
action. These laws it will be necessary to point out, with tiior 
correlative methods, and the limits which some branches of 
physical science oppose to their action even on the thzeshold 
of mvestigation. 

The methods of induction explained in ihe last aectkm 
proceed upon the assumption that every effect is bo oob- 
nected with a constant proximate cause, that it is impossftb 
to meet with an instance of divorce between them ; so tjiatwe 
may always infer, from the presence of the effect, the open- 
turn of the same cause we have previously assigned to it 
Now we have already had occasion to observe, that this is br 
no means universally the case. The same c^ect may, aaa 
often is, generated by different proximate causes, especidj 
where its nature is the result of many compound conditions — 
as death, motion, heat, moisture, <&c., ana this in so remaik- 
able a manner, that the producing agents whicli altematefy 
concur in the creation of the same property are frequently^ 
a very dissimilar and heteroclite character. What condrtionB, 
for example, can be so various and changeable as those on 
which heat depends ? It may be produced by friction, by 
electricity, by percussion, by chemical action, and the pre- 
sence of the sun. To argue, therefore, from the sensation of 
heat, that any single one of these agents were, or had been, 
occupied in its production, would be illusory in the extreme^. 

^ An error which Mr. Mill accuses Bacon with committing in his in- 
quisition into the cause of heat. We do not think Bacon's mistake Imj 
exactly where this distinguished logician places it' Bacon attempted 
to trace the different sources of heat to one common law. So far his 
investigation was scientific; hut he entered on the task hefore ac- 
counting for the effects of the different proximate causes which nro- 
duced it. Here lay his error, as we are not privileged to merge JsSkOt 
canaes into higher generalisations hefore ascertaining their spedal laws. 
Mr. Mill says Bacon was wrong in seeking for an ultimate cause wiiidi 
might have no existence. But if this censure he worth anything^ it 
would bastardise every attempt at «eveii\A.^<^ axi-a\^«\&. 
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Vt do not Imgnd the aflserfcion that each of these prozixnate 
naes <tf thephenemena mskj be resolvable into one common 
|w >pariv on whieh they ultimately depend, or that effects 
fmeaJiff "VfUeh are dependent on different proximate canses, 
■Bjr not likewise be traced back to one souroe. Of ultimate 
wueSyBS such, sdienoe takes no account : die is entirely oocu- 

ewith ptrocrmate ones, and since a yariety of these may 
to one common effiBct, it becomes important to consider 
bow this uncertainty affects her methods. 

It is obyious that when one effect has a plurality of 
emaeB, the method of agreement must be put out of court, 
rince we could not infer from the bare presence of a constavt 
nteoedent in the instances we had examined, that it alone 
Isd gmeorated the single invariable consequent which acccAn- 
{mied it. But no other method is inyalidated by it, at least 
m the single inductions we make conceming each special 
case. iFor if the constant effect varies exaddy accordmg to 
a direet ratio with the accompanying antecedent, or if we csdl 
produce two instances which differ alone in the absence or 
mtenee of the assigned cause, we need no finrther evidence 
shftt the antecedent produces the effect in the case in 
TOfisfcion. We can^ indeed, proceed further, and generalise 
bne iafareoQce, predicting that wherever the conditions are 
wbiidi we have discovered, the same effect must follow, though 
we ooDUot reverse the statement, and affirm the ubiquity of 
&» caiuse wii^ the effect. In cases irhere the plumlily of 
bhe canse is doubtful, what amount of experience will wanant 
OS to venture ike latter prediction must be a consideration 
for s WLbsequent section. 

But as tne operations of nature are characterised by eco- 
nomical simpUcity, diversity of cause is by no means tiie 
ordiDary rule, and the uncertainly with which it surrounds 
the application of the first method can easily be dissipated 
by a proportionate multiplication and diversity of instances. 
It is no more possible that a single antecedent discovered in 
a crowd of most dissimilar cases should be attended witii a 
constant invariable antecedent without a causal tie between 
them, than it would be for the same antecedent to vary in 
direct proportion with the same consequent, amid a number 
of unvariable phenomena without connexion with it. Bueh 
an element of doubt, therefore, only requires the method of 
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agreement to rest upon a proporfcionablj greateor number of 
cases than an j of the others, in order to inyest the resnUi to 
which it leads with the same amount of scientific value. 

The consideration of the different modes in which cmm 
compound their effects, will help us to further i1iirfap <»iMw 
with regard to the use of these methods, and cbnduct us to 
the limits of inductive inquiry. This compositioii lesobv 
itself into two branches, each of which are in some meosmi 
coextensive with chemistry and mechanics. When ok 
effect is compounded of many causes, the result either nuofr 
fests itself in a composition or mixture of the indiyidoil 
causes which enter into it, or leads to the formation of a nev 
substance, having no analogous properties with the eLemenli 
&om which it sprung. For example, in the case of motioB, 
if a body is propelled by two forces meeting it in transvoM 
directions, it will describe the diagonal of a square, andle 
conducted to the precise point it would have reached hadit 
been acted upon by the two forces separately. Senoe, in 
this branch of the subject, if we happen to know the eflfoete 
of the separate causes we can arrive deductively or itprkri 
at a correct knowledge of the effect that will result in anj 
given case from their conjunct agency. In the chemical 
branch of the subject the composition of causes is attended 
with results of an opposite character. If potash and tartaric 
acid be mixed together in certain proportions, instead of 
obtaining a mere mixture composed of the joint properties of 
both, we obtain a solid saline substance qmte different firom 
either potash or tartaric acid, and not betraying any sensible 
mark to lead to their distinction. Not a trace of the original 
properties is to be discovered in the compound result. Tins 
explains why mechanics is a deductive or demonstrative 
science and chemistry is not. In the one, we can compute 
the effects of all combinations of causes, both actual and 
possible, from the laws which govern those causes when 
acting separately. In the other, we are left entirely to 
experiment, every induction terminating with the peculiar 
combination which led to it: nor can it include other 
combinations in any generalisations until assured by expe- 
rience of the actual truth of the facts whose recurrence unoer 
certain conditions it predicts. 

NoW; of these compound effects, those which follow 
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cHemical laws are the most easy to investigate by the direct 
methods of induction ; owing chiefly to the simplicity of their 
development, which arises from their ceasing to carry into 
the complex result the properties of the mflerent causes 
which produced them. They appear, like ultimate properties, 
disinvested of the involuted web of causal agencies, and 
present marks so characteristic, that their presence cannot 
fail to be distinguished among a crowd of surrounding phe- 
nomena. The methods of induction consequently can meet 
with no other difficulty in their solution than the failure 
of instances to reveal their causes present, or the absence of 
artificial experiments to produce them. On the other hand, 
in mechanical composition the effects of the separate causes 
do not terminate and cease to form any part of the phe- 
nomena to be investigated, but carry their results onward 
until they intermingle with the homogeneous effects of other 
causes. They are no loncrer simple integers existing in a 
distinguishable shape, but appei^ as insoluble quantities, 
some of which cancel one another, while many others merge 
into one sum, forming altogether a result, between which 
and the causes that produced them, observation is often in- 
competent to trace any fixed relation whatever. Moreover, 
it is a common feature of these laws to have their causes 
counteracted, and exhibit no marks of action in many cases 
where they have spent their full effects. If two equal forces, 
for example, act upon a body in lines diametrically opposite, 
the body so impelled does not manifest the slightest tendency 
to motion, but remains where it was, notwithstanding the act- 
ing forces have each produced its own quantum of effect. Or 
if a force act upon a body which it is imable to move, we do 
not perceive any result proceeding from the operation of such 
force, although an effect has been produced in the tendency 
of the particles of the passive body to move in the direction of 
the impulsive force. But how can we expect to find the law 
of a tendency by an induction &om cases in which the ten- 
dency is counteracted? Could the laws of motion have 
ever been brought to light from the observation of bodies 
kept at rest by the equilibrium of opposing forces ? In this 
department of science the inductive methods are obviously 
inapplicable : we have no other resource than to study the 
effects of each cause separately, and to iiifeT, \rj ^^^s^stim^ 






242 KBTHODS OF THE PHT8I0JLL BOIKlf COEB. [b. T. 

reasoning, the resulfc that miut ev^ituafe &om tiieir 0Qnibi> 
nation in any given case. Happily Dynamics, wfaicli «n1xnoa 
the greatest branch of the latter kind of causal oomposiiian, 
is so far independent of the [inductire 'methods as to Ime 
reached its highest generalisations, and to lack nothings 
their application to particular facts, by the dednctiTe memi, 
than a further simpJmcation of mathematical analjvis ; nUi 
the remaining branches, which play a great part in eraij 
science except chemistry and physiology, depend in a giBtf 
degree on the experimental methods only, with a yieirli 
obtain* accurate data to justify^ and extend the use oftke 
descending scale of inference. 

And eyen in the two sciences just mentioned, there m 
many phenomena which are amenable through aaixnilar eom* 
position for causes to the same method, and the tentei^ 
which chemistry and physiology manifest to multiply hm 
of this kind leaves us not without a hope that tliej m 
destined one day to become deductive. Though it would b 
of course impossible to deduce all chemical and physiology I 
trutiis from the laws or propertiosi of simple substancea ov 
elementary agents, it is by no means difficult to belieye "vdnt 
the general analogy of these sciences already points out, Oai 
such particular truths may be deduced from the laws which 
ensue when these elementary agents are brought together 
into some moderate number of simple combinations. The 
great law of definite proportions already has discoyered a 
certain relation between the quantities of a compound and 
those of its elements, which enables us to predict, provided 
our data be accurate, the exact proportion in which two sub- 
stances will combine before actiud trial And we are already 
in possession of some particular generalisations which indicate 
the posEability of forecasting similar results in relation to the 
quahties of compounds. We have also the law of isomor- 
phism already alluded to, and the curious fact revealed by 
BerthoUet, that two soluble salts mutually decompose each 
other, whenever the new combinations which result produce 
an insoluble compoimd, or one less soluble than the two 
former pointing in the same direction. In like manner the 
complicated phenomena of life may all be deducible fiom 
comparativeljr simple laws, which, though depending imoin 
certain combinations of antecedents, may in more con^laz 
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eigegm stances be stricidj compounded with one aQother, 
and with the physical and cheimcaL laws of the ingredieutsu 
The details of the yital phenomena even now afford innu- 
merable instances of the composition of causes ; and in pro- 
portion as their laws are accurately studied, there is eveiy 
appearanoer that more &cts will be brought to light which 
win connect complex eases with higher generdisations, and 
legitimate a further extension of the deductiYe element. 

Here we ha^e arriyed at a perfect type of those cases in 
wiaadi the indnctLve methods can be of little service, where 
an unknown multitude of clashing and combining agencies 
being eoffaged in the production of one phenomenon, require 
the ud of instruments to unravel, more subtile and diversified 
in their apphestion, more potent and decisive in their results, 
lathe ph3rBical sciences such are supplied by the calculus in 
its deduetire range, and the ratiocinative process ; but these 
cannot be applied unless experience furnish them with suffi- 
cient, data on which to proceed, or unless^ in case of the data 
being assumed, the result can be brought to the touchstone 
of mcti^ and dearly shown to accord with their actual 
combinoiEaons. In proportion as the experimental sciences 
display simlLar effects and allow their various conjunct 
results to be traced back, and, consequently, deduced from 
the separate action of the simple agencies of which they are 
composed* do they become deductive and amenable to the 
higl^^tp^oceases o£ genetalisatdon. 

§ 6. — Nature of Scientific DedttcHon, formation and Veri- 

ficoHon qf Theories, 

We have already alluded to the employment of the de- 
ductiye method as essential to the verincation of single 
inductions when the law they reveal is found to be a mere 
exemplification of a higher law acting in combination with 
pecuhar circumstances. Two cases in point occur in the 
inductive process which led Dr. Wells to his theory of dew. 
It is a law, for example, that moisture which fiiUs from the 
skj never appears on the under surface ofsubstances ; so that 
the theory would be materially confirmed if an instance of dew 
could be brought which shut out that law as an acting prin- 
ciple. Such an instance was produced in some honzontal 

s2 
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plates of glass with their under surfSEtces dewed to the exdo- 
sion of the upper, which enabled Dr. Wells to infer thai; tk 
fall of moisture from the sky could not have produced the 
phenomenon in Question. Again, it is a weU-knowii lawiiiii 
heat is continuallj escaping from all bodies bj radiation, W 
is as constantly restored to them by similar radiation ftm 
surrounding objects. !N'ow, if dew was caused hy audi 
modification of this law as the theoiy purported, it is dm 
that in places where the sky was overcast and the neighb(Hn>> 
hood much sheltered from the influence of the atmospiieR 
little or no dew could be deposited ; an inference borne out 
by actual observation, for dew is never copious in situatioDB 
much screened from the open sky, and does not appear ifc 
all in a cloudy night. Hence the theoiy harmonised vift 
the deductive inference to which the law led, and strengiJieDed 
the series of partial inductions that pointed to it as tbe 
operating cause. 

Hence it will be seen that the inductive and deduetive 
methods are closely blended together in the successfol pro- 
cess of scientific inquiry. We cannot establish, even by 
induction, any law of a moderate degree of genersfity 
without the assistance of its correlative method, nor can ve 
proceed in the scale of descent imless the data from which 
we set out have been at some stage or other guaranteed by 
preceding inductions, except, indeed, we reason hypotheti- 
eally, in which case the result will have to be verified by 
induction from the actual instances to which it leads. Thus 
Dalton could not have inferred that a complete combination 
between two elementary substances in chemistry would 
ensue when their weights were found in a certain definite 
proportion, unless by the method of agreement the law had 
been previously ascertained to occur in a sufficient number of 
instances to place its universality beyond the pale of doubt; 
nor could Newton have identified the central force of the solar 
system with terrestrial gravity without proceeding from a law, 
which, though proximately^ the fruit of a deductive process, 
could not have been received unless verified by facts based 
on the inductive method. The fact that the earth attracted 
the moon with a force varying according to the inverse 
square of the distance, and the proof that this would cause the 
moon to fall, were that luminary at no greater distance from 
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^ the earth's surface than terrestrial bodies, with a rapidity 
^ precisely equal to the increasing ratio of their velocities, 
ac could not have helped Newton to his object unless he had 
ii previously ascertained that the sun attracted the planets with 
:m the same force as the earth attracted the moon, by showing 
£K not only that the force in question led at once to the in- 
i ference of Kepler's laws, but that no other supposition could 
a lead to them. Thus, the path by which we rise to know- 
s ledge must be ofben ascended and descended before we can 
ta Bcale our way to any eminence, much less reach the summit, 
c No great principle can be reached by a single effort, or by 
a confSiing ourselves to one method. In every science sta- 
p tions must be established, and communications kept open 
n l^etween all well ascertained truths of law, that minor facts 
E may be verified by the higher generalisations to which they 
I lead, and the correctness of hypothesis decided by an appeiu 

to inductive laws. 
I There is, consequently, no necessary opposition between 
^ deduction and induction. Both are essential steps in the 
I process by which any law is reached of moderate generalily : 
s nor is there any reason why the physical sciences should be 
I called inductive rather than deductive, unless, indeed, that the 
I former element generally predominates at the earlier stages 
E of their progress. The sciences, however, which have not got 
i beyond flieir infancy, are correctly designated experimental, 
by way of contrast to that branch of physics with which deduc- 
tion is principally concerned, simply because they include no 
cases of laws sufficiently general to admit of extensive ratio- 
cination, and are consequently dependent on observation and 
experiment for new accessions to their store of truths. But 
in proportion as conclusions can be drawn in such sciences 
respecting cases of a new kind, by processes which bring those 
cases under old inductions, do they become deductive, and are 
open to receive the aids attendant on this method. Thus, 
when Kepler announced his three laws of plauetary motions, 
astronomy could not be called deductive. The laws them- 
selves pointed to no inference below them,. unless movement 
in an elliptical orbit — a fact abeady ascertained by the in- 
ductive process which led to them. Eor the irest, thej left 
the science where they found it ; a mere mass of descriptive 
and statistical details, without any common \)0\vdL q'^ ^^ti-^ 
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neoting principle between them. But when Newton Asmti 
that Kepler's laws were only partial inferencea of a cenizipeld 
force, varjring directly as the mass, and inyerselY as the 
of the distance from the central power, he linked 
host of particular inferences, and establiahed a principlB wUA 
idtimately contributed to identify terrestrial with oeloriU 
grayity, and to account for all the motions, whether regdi 
or anomalous, of all the bodies of the solar system. iijl»> 
nomy, consequently, became at once eminently dedudne*. 
an arch was raised hi£;h in air which connected all Hie We 
ferior stations which had been established, with the Ughot 
point of ascent. In the sweeping application of tfaia prifr 
ciple to the deductive range of mference, no fact was kft 
without its law, and no law but what became included in ill 
wider proximate generalisation. Chemistry, on the ofts 
hand, though pointing to results which aeem to pzomiie i 
great extension and simplification of its complex laws, in iffl 
an experimental science, and is likely bo to remain w& 
some comprehensive principle like Newton's- Bhall hiidgB 
over a Tast number of the smaller inductians, and eomieefc 
them through intermediate links with its most eztensife 
inferences ; — a principle, in a word, which should enable os 
to foresee the result of any new combination of elements 
previously untried, and to dispense with actual analyHis in 
pronouncing at sight upon the ingredients of any new com- 
pound submitted for inspection. 

It is at this stage of the sciences, when they are throwing 
off their experimental character, that the principles of number 
and geometry are instrumental in widenmg their bases and 
imparting to them the simplicity and generality of their 
methods. When laws act according to some numerical 
quantity, or their effect takes place in space, and consequently 
involve motion and extension ; or when th^ exhibit variations 
of qualities, in exact correspondence to variations of quanti^, 
the reasoning by which they are carried down to their inm- 
vidual limits may include among their premises all the 
theorems of mathematics from common aritnmetic up to the 
calculus of variations. The application of such laws to particu- 
lar objects consequently becomes multiplied in a proportionate 
extent, and since the truths of number already ascertained 
appear infinite, there seems no boundary to the extension of 
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-l tibvse Boiences i^liidi admit of their influenoe but the intricai^ 
, g of the problemB to which the expreBsion of their data lead, 
p i The prolific generation of new truths, which proceeds irom the 
I coi\iimction of a adence already deductive with so potent an 
9 agent as number, majbe witnessed in the indefinite exten- 
di sion of the axioms ca geometry, as soon as it was obsenred 
^ by Descartes jand Clairaut, that every variety of position in 
^ points, disectioiai in Hnes, or forms in curves or surfaces 
£ cacreBponded with b peculiar relation of quantity between 
ose or two lectilintel co-ordinates in such a manner, that, if 
the Imt were known according to which those co-ordinates 
vary lelativelv to one another, every other geometrical pro- 
perty might Se inferred relating to the quantity or quality of 
the Jine or «ar&ee in question. l%nB it resulted that the 
aadoms of geometry ^ere taken out of mere lines and figures, 
and made co-extensive with the range of algebraical anaLysiB, 
leoeirmg jm aoeesBion actual or potential of new truths cor- 
respondmg to every property of numbers which the progress 
of the caladoB had discovered or might in future bring to 
li^ 

To legitimise the use of this instrument, however, and to 
albw me seope for ratiocination, it is obvious, where par- 
ticular jsesnlts are to be inveslsgated, that the general 
principle mnst rest on prior inductive or deductive evidence, 
or at least be the £rnit of a well matured hypothesis, whose 
conBequeoaees are able to be tested by a direct appeal to fisusts. 
L^isnge, for instance, could not have been warranted to 
deojioe all the known properties of sound from the lawB of 
tbe propagation of motion through an elastic medium, unless 
it lad been previouBly established by experiment, that every 
VBEifiby of sound was consequent upon a distinct and definable 
varieiy of oscillatory motions among the particles of the sir. 
me« such preliminary principle is not reached, we may 
isdoed assume one, but the details of the hypothesis must 
not only :fae shown to accord exactly with all the facts which 
it presumes to explain, but it must likewise be proved that 
no other suppositum could account for them. Thus it would 
not have been competent to Newton to assume that the moon 
was drawn to the earth by a force varying as the inverse 
square of the distance, simply because tlmt ratio would aUow 
hun to accoun far l^e &lling velocity of terrestirial bodies b^ «. 
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similar attraction and identity of gravity with the centralfom 
of the solar system. For in that case, he could not sobie- 
quently have proved that no other supposition of a force HM 
able to account for the law in question, save one extending to 
the moon, and proportional to the inverse square. In Ifa 
proof, however, of the existence of the centripetal &n^ 
varying in the same ratio, the assumption with which k 
set out, viz., that the force which deflects a planet from ib 
rectilineal course and makes it describe a curve round tk 
sun, is a force tending directly towards th^ suiiy was p» 
fectly legitimate. For he not only demonstrated that lb 
hypothesis which the nature of the phenomena had suggestei 
led by direct deduction to the inference of Kepler's Imn^ 
but he also proved that no other supposition could lead to 
them. !N'ow Kepler's laws were &cts resting on the strongafc 
inductive evidence. The case, therefore, was completelYinw' 
out, and the hypothesis became a law established by ib 
method of difference. 

Owing to the limited extent of the resources on which Ik 
inductive processes depend, there is no greater instromeot 
for the discovery of scientific truths than the formation of 
legitimate and well matured hvpotheses. They allow pure 
reason to wing its flight through the realms of science eman* 
eipated from a servile attendance on facts, and to assert its 
prerogative over them by interweaving on its way that mtd- 
tiplied and ever diverging thread of argument, through which 
a few inductions are connected with a labyrinth of laws, and 
nature coerced to reveal her mysteries, not one by one as in 
the case of tardy experiment, but to surrender up hosts at 
once as under the talismanic spell of a superior spirit. But 
in order to effect this object, the law must be so completely 
made out as to render it impossible, consistently with pre- 
vious inductions, for any other theory to be true. Iteason 
must not do her work dv halves. She must show that out 
of all possible suppositions which the case admits of, the 
theory which she produces, is the only one that exactly fits 
into the exact frame of the phenomena involved in the 
inquiry. Now this can hardly be, unless we have good 
grounds for the belief that the causes which the hypothesis 
assumes actuallv exist in nature, and perform a part in 
phenomena analogous to the laws we would render an ac- 
count of. Thus, Newton correcWy «casvrcsift^ >i\i^\i ^<a ^^^ss^s^^ 
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were attracted towards the sun hj a force exerted in the 
centre of their orbits; for, in eveaj instance of similar 
motion around him, of slung atones, of balls, or wheels re- 
volving round a fixed point, he never faQed to observe a 
material tie existing in that direction, and coidd not imagine 
that the bodies in question were retained in their circles by 
any other force. The hypothesis consequently involved what 
he designated a vera causa, or really existing cause producing 
effects in nature similar to the phenomena he contemplate^ 
and limited the range of admissible suppositions to the 
various possible niunerical relations between the variations of 
the distance and the variations of the attractive force. But 
when Descartes ventured to explain the planetary movements 
by the supposition of vortices acting in accordance with the 
mown laws of rotatory motion, he attributed a series of 
effects to a cause which not only produced no analogous 
instance in nature, but whose existence could in no single 
case be demonstrated. Eictitious or random suppositions, 
even if they coincide with fact, cannot be supposed to ex- 
plain them. The inferences to which they lead, though ever 
so plausible, will partake of the doubtful character of their 
ori^n, and as long as nature refuses to decide upon their 
existence, no striking illustration of their coincidence with 
actual fiM^ts can furnish more grounds for belief in their 
reality than a vague probabilily^. 

It is not, however, to be inferred, because we know of no 
case in which the cause assigned by the hypothesis produces 
the effect in question, that the supposition must be thrown 
away as idle, or regarded as absolutely incapable of being 
transformed into actual reality. Nature works so secretly, 
and produces even similar effects by agents occasionally so 
novel and diverse, that it would be the height of presump- 
tion to suppose that she could not operate by other causes 
than those of which we were already cognisant, and that 
the augmentation of future coincidences between the doubt- 
ful agent and the visible effects might not at some &ture 
stage trausform the alleged hypothesis into fact. Even if 
this desirable residt shoidd not happen, yet if the hypothesis 
enables us to group together several laws under wider gene- 

1 These remarks may appear trite, but we refer the reader to b. i. 
c. iii. § 4 for tbe baodbl influence which bucYx vmoi^ax^ \iySiK:^CQ&<«&% 
bMve exercised over sdenoe. 
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nbaatioiui, and sete ezperimeitt to work by BiiggMftiB|||j>< 
sMdes of acidon imalogouB to what obtaina in Humlar CMn^jb 
it can hardly fail to promote the purpofleB of aciaiiae^ «ibi< 
bringing to light many facts which wopM hare lain eoDeedirer 
wtKb it not for the preBiuned proximate causeB or wX^^ 
logiea it had pointed out. Hie nndoktory theory of mL fo^ 
k 0ne of the moat fftYonrable inatanoea of nypotheBea of U n^ 
dba»cter. Oonsidering the manner m wnich tfaia iliM|ft^ 
aicribed the tranHmiwrion of light to the Yihratory niotiGnH| gc« 
on elastic ether. Dr. Young waa led to infer, &om an Mt^lngaJ ^^^ 
property of the tnauminion of Kmiid through > bu^^ 
medium, the beautiful law already adverted to of the inm f^ 

SareDce of theroTB of light. ButitianottobelostaigUMeor 
notwithstanding this theoiy yery plausibly oceouniiB mr A ^ 
ihe known properties of hght (and mi^ canaeqaenitylil jio 
Bupfwaed, should it not prove an actnal atatement of M^q 
proximate causes of optical phenomena, to be in aome mamMri tt^ 
connected with them, or at least to run ao dose a panUl ^ 
with them aa to admit of some expression o<Mnmon to boti&M tc 
that the Newtonian theory, which sets out from on oppcMbl 
point of view, is capable of rendering a no leaa xa&nd 
aooount of all the facts embraced by the some acience, if m 
admit the very reasonable supposition advanced by M. Biofc, 
of a rotatory motion of the particles of light about their axes. 
These apparent agreements and clashing discrepancies ou^t 
to make us extremely chary in placing any strong reliance on 
theories, and refuse to regard any hypothesis as legitimate, 
at least where a cause is to be investigated, unless the caoBe ' ^ 
assigned be already known to produce the effect in questian, | i 
in which case the supposition will be limited to the predse 
mode of the dependence ; or, in other words, to the exact 
low according to which the effect varies with variations in the 
quantity of, or in relation to the cause. 

It may happen, indeed, that the supposition do not relate 
to causation, but only to the law of correspondence between 
&ct8, which being effects of one common cause, accon^anj 
each other in a certain fixed proportion. But as the laws of 
such variations are always open to precise measurements, 
there is no difficulty in bringing any uypothesis concerning 
them to the touchstone of facts, and thus pronouncing on 
their realiij. It was known, for example, tliat the direction 
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V&e line of refraction Taried in a oertoin propariion "vvatii 
ftflfc of incidenoe, but ihe difEerent false lijpothesee Iqt 
Mhich Kepler -soaght to discover the law of the vamticoiy 
weaod east aside as soon as iHoBy were Immght to the ted: of 
neuurement, mad none subseqnmitljtframed Btood its groaad 
lor the same reason, until Willdbrod Ssell pointed out tiie 
tDgahx proportion cS the two xb^b, and M. Piesnil shonad 
die law, tc^ethar with that of the demtkm of the extraosdi- 
mrj refracted xaj:, were neoessanr infiarenees from faig^ber 
generalisations of an indisputable character. 

We need hardly say that it is indispeiffiaUe^the two xx>n- 
iitioBiB already enumerated for txaoflrojsiung hypotheses inke 
sorrect exponents of general lairo, that they eaindde wxQi «Q 
Sue obserred &ots and induetions prerioudy known whidi 
bose laws indude. Henoe the eoHiparkon of the infeisenfin 
TO which they dednctiyjdy lead, with Hie sotass of establiahad 
trmths which eyery important theory emfaraces, is one jof 
bhe anost secure means of their verification. 'When the 
ssBBe assigned by an faypothesifi is abready known to produce 
similar leffaots to those attributed to it, tmd is found to agioe 
with all the &cts induded in its generalisation, it can hfflnfly 
fail to be true, espedally if the previous inductions arrived jd; 
be of avety diverse character, lii.fiuch ease the hypottieaiB 
will reet on the metiiod of agreement, and the number of in* 
duetive inforenoes which it meets, will, therefore, be required 
to inpring from such different quarters as to place it b^imd 
doubt that any hypothesis, bearing l^e character of a idem 
eau9a, could fit them without being the adaiaL agent in ques- 
tion. 

Hypotheses, however, are not available in all subjects. In 
many the general principle to be reached can only De gained 
by ascendmg inductively from the minor to the more general 
laws which it includes ; which ascent is not without its ad- 
vantage in enabling us to perceive how laws which we had 
previously regarded as imconnected become particular cases, 
either one of the other, or each of one stiU more general, and 
at length blend all together in the general prindple, vdiidi 
18 the object of our search. If chemistry ever pass the Hmxts 
of an experimental sdence we fear it can onlj be by« process 
analogous to this. The proximate generabaations in which 
its complex laws are now commencing to rehire t\vSkXQaASc?i^i& 
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are so unlike anj agents whicli we could have suggested a 
priori, as to make tne use of hypothesis on any large scale ia 
this science yisionaiy in the extreme. Where the principles 
of a science are peculiar to itself, and exhihit no analogous 
laws, or DeuH^s to other sciences whose agents are more 
thoroughly understood, the condition of hypothesis is despe- 
rate. We have no choice but to proceed in tardy gradation 
and toilsome ascent firom law to law, until we trace out a 
general principle that will allow ratiocination its deductive 
range. 

It must, in fine, be noted, that in all cases of reasoning 
from general theories, whether obtained by the induetiTe or 
hypothetical process, every step of the ratiocination must be 
Tenfied, if possible, by an appeal to facts ; since, eren should 
the theory prove true, an error committed in pursuing it into 
detail would of course lead to wrong inferences, and inva- 
lidate the general statement in which it was expressed. An 
apposite illustration of the necessity of this step is to be fonnd 
in Newton's Theory of Sound, which, although accountin£ 
correctly for the general principle, and leading to a numeri^ 
conclusion for the actual velocity of sound which agreed in 
general respects with reality, yet was found defective in an 
essential point when Lagrange looked more closely at the 
facts, owing to one or two important considerations being 
overlooked by his predecessor in pursuing the subject into its 
minor details. Hence, it is indispensable to the secure cpm- 
pletion of the deductive inferential process, that all the de- 
tails to which it leads should be verified by an extensive com- 
parison with observed facts. 

§ 6. — Empirical Generalisations; TTieory of Frdhdbility ; 

and Analogical JEvidence, 

So far we have considered the methods by which concealed 
laws, or universal propositions, admitting of no exceptions, 
are hunted out and demonstrated: but in addition to the 
positive truths, of which natural philosophy is constituted, 
there are a large class of irregular occurrences in nature that 
depend on causes so variable and uncertain as to incapacitate 
science either from pronouncing on their anterior conditions 
OT predicting their return in any determinate instance. These 
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b is neoeBsaiy to inyest Tnth aa much scientific certainty as 
he case admit8'o£ Though we cannot reclaim them entirely 
kom the dominion of doubt, we may, nevertheless, ascertain 
lie precise extent to which they are to be trusted : and, in 
nany instances, raise important conclusions from them of a 
gnctdcal nature. 

The most favourable of these cases meet us in the shape 
of phenomena, whose concomitant occurrence is so frequent 
■8 to warrant the inference of some antecedent connexion 
Iwtween them, without affording us any secure ground for 
affirming the manner of its existence. Thus, the fact that most 
claEk-eyed persons have dark hair ; that most Swedes have light 
complexions ; that most stratified formations contain fos^ ; 
that most mineral springs possess salt, and other coincidences 
of a similar character, being the effects of latent conditions 
which are liable to be jarred in particular cases by uncertain 
laws, do not present any ground on which science can erect 
a proposition of more than probable universality. The time 
may arrive when the condition, both of their occurrence and 
fiuhne in every known case, will be traced to the action of 
laws of a distinctive character. At least, the present advance 
of science is raising many similar coincidences out of the 
category of empiricid generalisations, to the rank of scientific 
truths : but as fast as science proceeds in this direction it 
brings to light other coincidences of like nature ; so that it is 
never likely the philosopher will lack occasion to apply them 
in evidence, or tmit cases will not continue to occur in which 
they alone will constitute the only landmarks by which he 
can guide his way. 

Now, it is obvious that until the conditions on which such 
coincidences depend are in whole or part laid bare, that we 
can place no further reliance on them than simple experience 
warrants. If we have observed that nine Swedes out of every 
ten have light compleidons, the probability that the next 
Swede we meet will possess that feature will of course 
be in the same proportion. There are, however, some em- 
pirical generalisations whose anterior conditions are in 
some degree known, and whose truth, therefore, admits of 
prediction from another source. Por example, it may be 
ascertained that most Prussians are arithmeticians, not only 
from personal observation and the reports of travellers, but 
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also from the fact of goremmeiit schools existiiig in tint 
coimtij, to which efvery parent ia obliged to send its offiraring 
for a certain period, and in whidi the science of nunmerii 
taught* The approximation to nniversalitjr may coueeqiienlfy 
be easily calcidated, without depending on a mn^la itfult a 
experience, by allowing for the casu^ties of eackneas ai 
incapacity, within reasonable limits of error. Where fle 
marks of the individual coinddenee are latent, as in the late 
case, we can sometimea ascertain whether the partieular in- 
stance of the generalisation is included imder it, by after 
marks which l^id to its recognition. Thus, were it reqnsnd 
to be known that a jpartici^ witness in may case was tt 
instance of the empirical proposition that most men spsik 
truth, we need only ascertain his general character, ana ilie 
bearings of his testimony on his own interest, to make up 
our mmds with sufficient certainty on the subject. 

Where the coincidence, however, ia so rare aa to create 
doubt as to its dependence on any recognised law, oor to 
lead us to attribute its origin to mere casualty, notwiiii- 
standing a similar rule holds, it ia necessary here^ to point 
out some particular cases of its application. Suppose, fiff 
example, the object of inquiry be the connexion of ram 
with a particidar wind; it is not sufficient to observe 
the number of times this phenomenon occurs with, one 
wind more than another, but we must also take into 
account the relative proportion of periods in which the other 
winds blow. If a west wind blows twice as often annually as 
an easterly wind, which is the case in England, we hare no rea- 
son to infer that rain co-exists vdth the former wind through 
some law common to both, which doea not obtain in the latter, 
simply because it rains twice as often with the first wind 
as with the last. But if it rain more than twice as often, 
we may conclude that there is some cause in nature tending 
to produce both rain and a westerly wind, or that a westerly 
wind has itself some tendency to produce rain. But should 
it rain less than twice as often, we may draw, for the contrary 
reason, a directly opposite inference. Hence, if we pursue 
the inference which pointa to some kind of connexion be- 
tween a particular wind and rain, we generally find the cause 
to lie in the nature of the earth's surface over which the 
wind passes ; those which have a long tract of water to sweep 
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Mr, as the south-westerly, being ffeneiallj aocompamed 
(■& wet ; while easterly wmds are cuy, on aceonnt of tiie 
Mid oontinentB which pievail in that direction. But as we do 
lot know how &r tibese caases affect the phenomena in qnea- 
er how much they are assisted or marred by oilier 
I, unless by experience ; the coincidences they exhibit 
■B €mfy be regarded in the light of an empirical low, and 
Heir effects predicted within a proximate degree of exactofiss 
bj^tlie meiiiod already given. 

The largest number of empirical generalisations embrace 
iiiose phenomena which are conjointly the result of law and 
camafty, or in which the effects of casual conjunctions of 
cni8e» are habitually blended with the affects at a constant 
enne. To ascertam the precise effect that ought to be 
ascribed to the cause invariably acting, as it is impossible to 
proceed according to the ordinary method of diminatmg 
the action of Idie inconstant agents, our only resource 
isy to observe the variations which arise from their combina- 
tion with t&e constant cause, and strike an average of the 
meazL result. Should the trials prove sufficiently numerous 
aa to- include aU the various states in which the capricious 
causes enter into combination with the invariable one, any 
fiirthec repetition of the experiments wiU only exhibit the 
same flactuations, reducible to the same fixed average; so 
that we cannot go astray, if we assign the mean point at- 
tending aU the sets of experiments to the presence of the 
eonstont agent alone capable of producing' it, while we attri* 
boEto ^e oscillationB about it, to the casual iofluences which 
modify its action. For example, the state of the barometer 
at any particular period depends upon the air's gravity, 
which is liable to be modified by a multitude of capricious 

rides, — such as douda, rare&ction, evaporation, and the 
; but if the fluctuations of the quicksiLver be regularly 
noted, they will be found to be reduced to a small number, 
periodic in their occurrence, and constantly oscillating about 
a certain fixed point. The conclusion, consequently, is irre* 
sistible, that the mean height is to be attributed to the 
ordinary gravity of the atmosphere, and the periodic fiuctua- 
tions to the d^y interference of some constant agent with 
its natural density ; which, on examination, proved to be the 
rarebetion of the air, occasioned by the increase of tern- 
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perature as the day advances. The inooiiBtant fluctualMi 
were then set down to the inconBtant agents which p» 
duced them. It is by such observations we are enabled ii 
ascertain the sun's medium heat at any point of the eartiA 
surface, and the exact level of the sea on any partieohi 
coast, or the height at which the water of the ocean wodi 
stand if undisturbed by winds, waves, or tides. We dv 
afford an example of the same method when we repeat m 
experiment, in order to escape the unavoidable errors of eiA 
individual experiment, by taking the mean of the difiEend 
results. 

From the discovery of the cause of the periodic fiuefciifr' 
tions in the barometer, it will be seen, that when we are not 
aware of the presence of a constant cause in the anteikr 
conditions of the effect, it may be discovered by strikiiig i 
similar average of the mean result. Eor in that case, if ilie 
effects of the different causes do not cancel each other, bit 
continually oscillate about a certain fixed point, we niay inb 
the presence of an invariable antecedent among the anterior 
conditions, and detect that agent by some of the scientific in^ 
thods already treated of. In this manner loaded dice may le 
discovered. For if, after a sufficient number of throws, we do 
not find the average of the particular results to balance ead) 
other, but exhibit a preponderance in favour of some particQlar 
throw, we may infallibly infer that some constant cause is aefc- 
ing in favour of that particular throw, and the precise amount 
of its influence. Hence we may conclude, with the same de- 
gree of assurance, an invariable agent to be absent amoD£ 
the anterior conditions when the average result is zero, tm 
attribute each individual instance of the effect to puie 
casualty. But in these cases it remains to be determined, 
firstly, considering the average results of the coincidences of 
a sufficient number of trials, or the anterior cases possible, 
what is the amount of probability with which a particular 
instance may be inferred; and, secondly, with what amount 
of probability, in the case of several causes to explain a 
given effect, but of the presence of which in this particular 
case nothing is known, may this effect be assigned to any 
one of these causes. 

The principles on which these problems depend for solu- 
tion are laid down in a refined branch of mathematical 
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inqxiirj, called tlie doctrine of probabilities, and may thus be 
Bummarilj stated^ : the probabiHtj in favour of the occur- 
rence of any particular instance out of the antecedent pos- 
sibilitj of a multitude of others is, in the ratio, between the 
nixmber of cases in which the event occurs, and the sum of 
all the cases, including those in which the event occurs, and 
those in which it does not occur ; or when the anterior con- 
<litions are known to be equally possible, in the ratio which 
the entire number bears to the single condition. Thus, in 
play at cross and pile, the probability of cross is one half, 
because it is found on an average that cross is thrown about 
once in every two throws ; whereas in the cast of a die the 
probability of ace is one-sixth, because in every hundred 
thrdws ace wiU be found to comprise one-sixth of the 
number. Secondly, the probability that the effect was pro- 
duced by any one of the unknown causes which might have 
been in operation, is, in the ratio of the probability of the 
cause, multiplied by the probability that the cause, if it 
existed, woiild have produced the effect. Suppose, for example, 
that a woman was found drowned in low water : if the spot 
lay on any part of the sea-coast, three possible causes suggest 
themselves as the only agents by which the circumstance 
could be produced. Pirst, the person slipping off the beach 
in a state of stupor or intoxication, and not having sufficient 
self-control to recover herself; or falling in while the tide 
was sufficiently high to drown her: secondly, the being 
drowned at sea, and subsequently cast ashore : thirdly, an 
act of violence, by which she was detained under water until 
suffocated. Now, if the woman was seen a few hours pre- 
vious, perfectly rational, proceeding, during the ebb of the 
tide, in the company of a man in the direction of the locality 
where her body was discovered, and if a shriek was heard 
shortly afterwards in the neighbourhood whence they had 
proceeded ; if, in addition, it could be proved that the man 
had been recently engaged in violent altercations with the 
woman in question, a strong case of probability, almost 
amounting to circumstantial evidence, would be made out in 
favour of the cause last mentioned. The second cause would 
be put out of court ; the only doubt left in the case being that 
created by the first supposition that she had strayed some 
distance from her attendant, and having fallen into t\i^ ^^-^ 

' Essai JPhilosopbique sur lea Probabilites, pat XiO^Xaee, Yfi*^'^^^^* 

S 
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during a fit, perished before he could readi her ; a Buppat 
tion which, remaining circumsiauioes taken into aooooni^ii 
hardly appreciable, when compared with the culminating {» 
babihtieB on the other aide of the question. 

In the first case the causes to whidi the effect oouUb 
attributed were neither equally likely to have existed, JS 
equally certain to produce the ^ect. Had the woman ha 
attacked with epilepsy, for the first time in her life, the j» 
bability that the fit would have thrown her on the beach, ii 
much stronger than it should have caused her to be immenri 
in the sea ; and eyen in the latter case, the probability tU 
she should haye been drowned before her companion leaM 
her, is fainter still. The first cause, therefore, is made in rf 
a series of yery fiunt probabilities, which weaken each dufot 
iu multiplied proportion, while the last cause admits obI^ I 
of one probabiuly, and that, when blended with the adjaent | 
circumstances, of a yery strong character^. 

There are two other cases of the second theorem of my 
common application in judicial and scientific inquiry, m, 
where the supposed possible causes, though equally certain to 
produce the giyen efiect, are not equally certain to naye ezistoi 
in the case in question ; and where their existence is eqnaDj 
certain, without being, under the circumstances, equally likdj 
to have produced the efiect. But in these cases, the proiMh 
bility in favour of any one cause will, of course, only lie in tiie 
ratio of their unequal probabilities. Thus, if one cause existed 
twice as often in nature as another, that is, occurred two hun- 
dred times where the other has only existed one huoidred, and 
that one or the other must have existed where a certain effiwt 
has been produced, the probability in favour of the more fice- 
quent cause beiug the agent in question would be in the ratio 
of two to one, which is the ratio of their antecedent proba- 
bilities. Suppose, on the other hand, that the causes, uiougb 
equally frequent, are not equally likely to have operated in 
one particular case ; that, for example, out of three times 
that one cause occurs, it produces the effect twice for the 

> It may be in the recollection of the reader that the probabilities on 
the side of the last cause were so culminatmg as to lead the jniy to 
convict Mr. Eirwan, whose case is here summarily stated; but that the 
extreme penalty of the law was subsequently commuted, on accoont of 
the slight element of doubt that still remained in favour of tiie first 
suppoaitioxL 
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'b once, it is obyious that the antecedent probability in 
iefonr of the more frequent cause will be as before, in the 
■ido of two to one. The third case is but a compound of 
Aese two, where the unequal probabiHties of each set of 
■Hues are multiplied or compounded together, and the 
hriance struck in &your of the greatest probability. 
.: j&nother class of inferences, which lie equally out of the 
HEDge of direct scientific methods, and rest to a great extent 
■n probable evidence, are those which we draw concerning 
Ibe state of nature in circumstances, times, and localities, to 
widoh our observations have not extended, either through 
Ab durability which nature manifests throughout all her 
irarks, or from her tendency to bring about siimlar effects by 
ihmlar agencies, and to work out her ends by designs which 
lesve no arrangement half completed, or void of the object 
it was intended to meet. For example, from the fact that 
the sea has gained one hundred yards on the Sussex coast 
within the hst centxuy and a half 1, we conclude that it will 
ooKLtinue to advance in the same proportion in succeeding 
years. Again, because day and night on our globe depend on 
the periodical passage of the spectator into and out of the 
eartii's shadow, consequent on the earth's rotation and the 
illuminating properir of the sim, we conclude the same phe- 
nomenon occurs with the other planets, which also revolve 
on their axes, and possess the sun's light in similar degree. 
In like manner, because the earth has never swerved out of 
its orbit, or exhibited any oscillations in its coTirse destructive 
of its present internal economy, since the memory of man, 
we find no difficulty in believing it wiU continue to preserve 
the same beautiful order throughout all coming time. It is 
also no uncommon thing to draw analogies between the con- 
dition of other planets and this earth, with a view to obtain 
evidence of the nature of their inhabitants and their internal 
structure. 

l^ow each of these, and similar cases of inference, are to 
be received with different degrees of probability, according 
to the amount of evidence in each case, and the limits 
of time and space to which each inference extends. It 
is obvious that vnth regard to the succession of day and 

* The town of Brighton of Elizabeth's era is now deep enough 
under the waves, and &e erosion of the sea on the adjaoeut difb is 
noticeahto ereryjeax, 

s2 
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night in the remaining planets of the solar syBtem, the nip> 
position is of the strongest character, bordenng in &Gt on i 
complete induction ; but if we extend it to other spheta 
which revolve on their axes, the inference descends lower h 
the scale of probability, since we are not certain, on accounlot 
their absence from our system, that their rotatory motion mif 
be accompanied with the illuminating properties of anotta 
sun, so related to them as to cause the phenomenon in questiiE 
Again, it is an inference resting upon the strongesif grounJi 
that the sun wiU rise to-morrow, and the earth continue ib 
usual daily roimd ; for both have continued to do so for tb 
last five thousand years ; and we know the laws on wUA 
these occurrences depend have not exhibited the slighteik 
degree of deterioration in the interval. The suppositioii, 
therefore, that these agencies vnll be counteracted to-moixoff 
by some cause, the effects of which have not appeared for fif8 
thousand years, and whose approach we have not the sligfaieik 
grounds to anticipate, so far transcends human conoeptioii 
as to be considered an impossibility. The effects of no camo 
that science can take into account, which had not been pe^ 
ceptible for five thousand years, could in one night grow up 
to such startling magnitude as to become overwhelming. 
But if we extend the inference from to-morrow to this day 
ten thousand years, the inference loses its conclusive value; 
for there is nothing which is not perfectly consonant with 
our idea of causes to hinder the belief that a cause, which for 
five thousand years had produced no sensible effect, might 
produce a very considerable one at the end of ten thousand. 
In the inference from analogy, the strength of the proba- 
bility will depend upon the extent of ascertained resemblance, 
both compared with the amount of ascertained difference and 
taken in connexion with the extent of the unexplored region 
»of unknovm properties. Thus, in ascertaining the amount of 
probability in favour of the moon being inhabited, we must 
not only take into account the general points of resemblance 
between it and the earth, in its being a solid, opaque, and 
nearly spherical body, containing active volcanoes, and re- 
oeiving heat and light from the sun in about the same quantity 
as the earth, and revolving on its axis ; but we must consider 
its comparatively smaller dimensions, and the differences it 
exhibits in having its surface more unequal, and apparently 
rolcanic throughout — inha'viii^Tio «itoio«>^«t^3SKsSiJs\Koa5»\aT^ 
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firact light — ^no clouds, and therefore inferentially no water; and 
strike the balance according as the resemblances or differences 
predominate which bear upon the subject for decision. If 
mere point of similarity between the moon's and the earth's 
Internal economy were in question, it is obvious, according 
bo the above observations, the probabilities would about 
l>alance each other. But when we consider that some of the 
liscrepancLes in the moon refer to those objects which are 
bund indispensable to animal life on our globe, we must 
conclude that if inhabitants do exist in the moon, the 
jonditions on which their life depends differ considerably 
Tom those which obtain on the earth. There are, however, 
ither bodies in the solar system, between which and the 
^arth there is a much closer resemblance, which possess an 
itmosphere, clouds, and water, and which exhibit strong 
ndications of snow in the Polar regions ; while as the ascer- 
!»ined differences only refer to their average light and heat, 
\iheir velocity of rotation and intensity of gravity, and similar 
unimportant circumstances, the argument of analogy pre- 
sents a striking preponderance on the side of an internal 
iisposition of parts analogous to the earth, and in favour of 
bbeur being similarly inhabited. Nevertheless, when we con- 
sider the immense distance of these planets, and contrast the 
infinite number of properties they possess, of which we are 
entirely ignorant, with the few we know, we must confess this 
probability dwindles down to an almost inconceivable value. 

CHAPTEE II. 

METHODS or THE MOBAL SOIENOES. 

§ 1. — Nature of the Moral Sciences, In what respect their 

Methods differ from the Physical, 

"We intend to devote this chapter to a succinct analysis of 
those methods by which truths are reached, appertaining to 
the social, mental, and spiritual constitution of man, in con- 
tradistinction to those which belong to the physical world. 
The subjects of these methods not only differ from those 
comprised in the last chapter by the whole diameter of mind 
and matter, but are hardly at less variance with each other. 
The two great branches of the spiritual BC\eu(ie^, t\i^c\a^ 
Slid ethics, being exclusively founaed on Tevea\fe^\it>aficv^,«CL\ 
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the universal piinciples of the natural law, are dizeeUr 
amenable to the geometrical or abstract deductive method 
which, from a few aphorisms or salient propositianBy deduM 
the complexity of truths of which those sciences cciuiifc; 
while sociology comprises a group of sciences depending fr 
the most part on the action of men on circumstances, ni 
the action of circumstances on men, the laws of whidi oi I ^ 
by no means be learned a priori, but must be gleaned firom a I 
accurate examination of the past, and referred aa a kindflf ^ 
€unoma6a media to the higher principles of human natudi ^ 
Hence the methods of this division of the subject refisiBBg ^ 
to past sequences between successive stages oi pbenomou^ ^ 
are very closely allied to those of physical inquiry ; lASk ^ 
those, like theology and ethics, appertaining to inferenoBi < 
from laws already discovered, which admit of no modii^fiog I 
or neutralising forces, but demand ubiquitous enforcement^ 
are open at once to the sweeping range of direct deductioa 
in its most obvious and least inmcate form. Such acienoa 
do not comprise relations between successive phenomem^ 
but mere interpretations of universal formulas to meei 
every variety of case which the intellect may devise for their 
application. 

Mental science, or psychology, is another department of 
this division, ^the laws of whose sequential phenomena for 
the most part are also to be gleaned from experience ; but 
whose co-existing priaciples are obtained by a deep analysis 
of the individual consciousness, and educed by deductive se- 
quence out of the primordial elements of the human mind. The 
former branch of psychology is connected as an art with edu- 
cation ; the latter with the inferential process, which, true to 
its a priori character, was matured^ as soon as the human 
intellect began to exercise the reflex principle ; while educa- 
tion, depending on experience, is daily adding to its past 
results. This science consequently is open to receive the 
double aids of the experimental and abstract deductive 
methods, though little has yet been done, however much 
may have been attempted, to harmonise the truths collected 
from these two sources^. 

Legislation, which belongs to the sociological branch, is not 
amenable to the corresponding method, its leading principles 

* By Aristotle. ' Dugald Ste^ait'^ Y\i5\o^o^\i^ ^i \fca Hnman 

MiDd ia the leading work of this cYiaxaAteT. 



a n. § 1.] ooHmciON <a ths icobal soukois. 2SS 

I bang deduced firani the highest ethieal lawv, or rather being 
n4D many practical inferences from those laws, to suit the 
:t?arious oocasioiis which arise for their application in civil 
r society. As soch they are strictlj amenable to the abstract 
deductive method, and were, in fact, so intended to be 
tceated by L<»d Bacon in the heads of his fountains of 
o^nity^. 

These scienees, so apparently diverse, have a close affi- 
nity to each other. Ethics with psychology, forming by their 
oopjnnction. the science of human natiure, may be said to 
stand in the same relation to the sociological sciences as 
mechanics to astronomy. They comprise the simple law of 
which ihe latter sciences only afford the concrete exemplifi- 
cation IQ all the diversity of circumstances in which human 
nature has been placed. The highest results of the socio- 
logieal sciences are therefore only axiomata media, or laws 
denved firom the fundamental principles of ethics and psy- 
chology, and when imresolved into them, must be regarded as 
so many imverified and consequently empirical generalisa- 
tions. Legislation is only a similar offshoot of the natural 
law; and since human nature, which includes the whole, is 
but a direct emanation from the Deity, theology may be 
said to be the fountain, or parent source of the rest. 

While, however, there exist this dose relationship between 
the several groups of these sciences, they present, by no means, 
a state of finish proportionate to their rank ; nor, until the lead- 
ing branches are in a more forward state, can we anticipate 
any large development of the laws of the complex phenomena 
to which they lead. While the science of mechanics was in 
its infancy, astronomy, which presents only a concrete exem- 
plificaW of its lawC could not propound a single generali. 
aatson to be depended upon with any degree of assurance ; 
and while the laws of mind are for the most part obscure or 
uncertain, we cannot rely upon any axiom that sociology may 
fimnsh beyond the instances in which its truth has been 
observed. The moral sciences, instead of being developed 
aceording to their rank in the scale, owe their expansion 
more or less to the extent of the a priori element in them, 
those depending on experience being the slowest in pro- 

& De Augmentis, b. vii. Bacon had» however, during his solioitor- 
Mp, written s treatise on £n£^h laws iu exem^'^QaXSss^ ^ >SQa*'tti.- 
^active method. 
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gress and tbe most tardy of appearance. WMle etbica bin 
reached a high degree of perfection, the laws of mind aze i 
blank ; while le^lation has emulated ethics in extent of » 
finement, the science of social progress has hardly burst fim 
its shell. 

Combined with the disadvantages produced thronsh tte 
absence of proportionate development between the hig^ I ii 
and lower groups of the moral sciences, there arisefl tte I i 
startling anomaly of the widest diversil^ of opinion betweei 1 lu 
large masses of men, even with regard to the fiindamenU 
axioms and derivative principles of those which are in tkir 
more advanced stage. In physics this is never the case vift 
sciences that have advanced beyond the empirical stage. In 
astronomy, indeed, there are a few temerous enough to coh 
front the Newtonian mechanics, but with the generaliij d I 
civilised communities the Frincipia is taken as a coneek | 
exponent of the truths it endeavours to demonstrate, and 
this to so universal an extent, that the philosopher who liiei 
to impugn them, succeeds in nothing but the demonstraiaaD 
of his foUy^. With theology and ethics, and even polk 
tical economy, one of the sociological branches, the case if 
far otherwise. Every person thinks himself at liberty to 
propound what opinions he chooses concerning these sob- 
jects ; and, unless he belong to a certain school whose tenets 
on the leading points he accepts as irrefragable, every new 
writer generally sets out with the Cartesian principle of 
pulling down whatever has been previously erected, and 
clearing the ground for a new structure upon foundatiom 
for the most part at variance with those assumed by his pre- 
decessors. If his labours are characterised by systematic 
thought and bold flights of genius, he also succeeds in esta- 
blishing a school, and instead of advancing the science upon 
which his mind has been concentrated one step onward, he 

^ The censure in the text only applies to those who admit the lealitjv 
of celestial phenomena as implied hoth in the Ptolemaic and Coperm- 
can systems, while they ignore the superstructure which has been 
raised upon them by Newton and his successors. Of course, with re- 
spect to those who, like Bishop Berkeley and the present Cardinal 
Archbishop of Lyons, deny or throw doubt on the reality of the New- 
tonian premises on purely metaphysical grounds, the author yentoiei * 
no reproof, though he respectfully adduces the reasoning in b. t. c. It. 
$ 3, as a complete answer to what haa been «A^«ay(se!^ qtl ^?ci^& %vd& cf ^he 
subject. 
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I has only increased the diversiiy of lights in which the same 
1 subject may be viewed. This myergence of opinion, between 
men of eminently scientific character, upon moral subjects has 
introduced among the unlearned classes of society the same 
fluctuating and conflicting views, and led them to consider 
moral topics, as much open to their lucubrations as the most 
inferior subjects upon which their minds can be employed. 
A man who would deem his ignorant neighbour mad were 
he to speculate in sober earnest on the h^her principles of 
acoustics or thermology without knowing anything about 
their elementary properties, pays him the greatest atten* 
tion when he cnooses to discourse on the highest functions 
of goyemment, or ventures to propound the principles by 
which churches and empires should be governed. On every 
subject respecting man, religion, and society, conceit of 
knowledge still reigns without the reality, and if Socrates 
were in this age to descend into our market-places he would 
encounter the same dogmatic assurance as in his own. 

Such clashing variety of opinion upon the most elementary 
principles of the diflerent moral sciences at once arises out of, 
and is daily increased by, the obscure character of psycholo- 
gical laws and the capricious action of human volition. Phy* 
sical laws may often be obscure, but their eflects admit of 
certain calculation ; and the order of sequence, being constant 
and inevitable when once discovered, enables us not only to 
predict the future, iu any given instance, but also to recon- 
siaruct the past. Astronomy, for instance, will aflbrd us data 
for calculating the precise conditions of the heavenly bodies 
at any distant epoch, already elapsed, or in the womb of 
futurity, and that to so great an extent that even were all 
the astronomical archives burnt they could be completely re- 
placed, and the past history of the heavens entirely supplied by 
the bbservation of the present. But with moral phenomena 
the case is otherwise. Here the chief motive power is mind, 
and we are not onlyignorant of the laws through which it mani- 
fests its agency, but the order of its production is so irregular 
that we can never reckon upon the precise quality or degree 
of its action. Were psychological laws discovered, at least in 
sufficient abundance to verify many inductive generalisations 
in sociological science, still there arises the question, in ex- 
tending those laws to future cases, of the exjBkct foTC^ yql^^<^ 
Ifhe^ mil act. Now on this very hinge tum& t\i"e> i«i\.^ ^i toas^ 
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and the destinies of nations. No psychological leTelatiail ao ] 
that man can expect to discover could have predicted ^\mj 
adyent of those minds who have established religions, ov»|iol] 
thrown empires, founded dynasties, pulled down altfaB,(ilitl 
reformed creeds. This class of minds are distribnted owl me 
the masses of generations hj no presumable law that we enlwb 
discover, but in the most anomalous and confused nuBmBLlbri 
Occasionally their appearance is separated by centoziei^lliii, 
sometimes by gaps of years ; now they come in (dusters, ani) m 
then they stand alone. But whenever they appear, re^oliiF 
tion of language and manners, creation and overset of initi- 
tutions foUow ; conjoined states are erected into new natioiu^ 
and distinct empires fused down into one. Hence were the 
laws of mind known, and the phenomena it manifests as sol^ 
ject to the regular action of causation as the ^sreatures of tiis 
material universe ; yet the uncertainty alone of the qnalily 
of the agent would render any calculation, founded upon them 
for any distance of time, chimerical in the extreme. 

Although it is a principle, of our nature to assign to eveif- 
thing an efficient cause, yet so difficult is the taak, in mcnl 
inquiries, of tracing any proportion between the apparent force 
of any moral causes we may select and their known operation, 
that we are often obliged to deliver up that operation to chance, 
or, more rationally, to the irresistible hand of the great DiB- 
poser. The death of a man at a critical jimcture, his disgust, 
his retreat, his disgrace, have brought innumerable calami- 
ties on a whole nation ; a common soldier, a child, a girl at 
the door of an inn, have changed the face of fortune and 
almost of nature. The effects to which such slight incidents 
led, may, indeed, be traced through the intervening series of 
eventualities which generated the result, but these are of so 
casual and multifarious a character, and so much depend at 
every link upon the determining agency of the will, that to 
attempt to found upon them any conclusion of a scientific na- 
ture, either for future guidance or present application, would 
be a waste of thought. Such cases are never likely to happen 
again, and even were their occurrence possible, no power 
short of omniscience could enable us to grasp all the condi- 
tions upon which each step of the sequence would eventually 
depend, and forecast the result. The will, which is the deciding 
agent in such circumstances, is no doubt strong^ly influenced 
bymotiveB, if not completely go^eriie^^i'y ^^^c£i\\»aai^^\!aR^ 
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power to oalculate its aotioQi in a single indiyidual under 
o^ trying drcuxostaiieeB, mnch less in cases where a thousand 
'mixtions are concerned. The rules of causation may hold, 
it least to an extent sufficient for the application of scientific 
nethods, but we lack the power to get at the conditions i^on 
^faich the effect depends. The task of diving into the humu 
breast and tracing the crowd of agencies which are control- 
in^ each volition, is even too great for its owner, who is often 
incertain enough of the issue ; but ike insuperable difficulties 
irhich hinder an external observer firom grasping the same 
sonditions, become multiplied in infinitesimal proportion. 

£ven in subjects which have no relation to sequence, as 
blieology and ethics, the irregular agency of the win is mani- 
feated in interfering with the inferential process and leading 
the mind to modify or oppose conclusions which are at war 
with its tendencies. Such speculations not being of a tan- 
gible nature, cannot be brought to any other test than l^iat 
of -pure reason ; and since it is the fate of great talents to be 
almost invariably accompanied with deep sensibilities, it oc- 
casionally happens that the strongest reason obeys the be- 
hests of some more predominating passion, in dethroning the 
true system and setting up a more convenient, but a false 
s jstem in its place. The absence of dose compact inference 
is easily supplied by ingenious sophisms and bnlliant rhetoric ; 
feeling and interest is listed on the side of argument, and 
with the majority conviction is the result. When the tenets 
established by such a method became fostered in subsequent 
ages by the associations of infancy and kindred, it is no 
marvel they should thrive and flourish so as to perpetuate, 
among the generations of vast communities, the opinions to 
which they gave rise. It is to such influences, combined 
with the action of the imaginative feelings, which these sub- 
jects very largely call into operation, that conflicting 
views on the more purely spiritusd sciences are to be traoed. 
It is simply because this class of the abstract sciences can 
only be built up by pure reason, that the generahty of men 
who allow prejudice and imagination to interfere with the in- 
ferential process in them, are least able to decide between 
the rival claimants of orthodoxy. Could we, indeed, shut out 
human volition and the action of disturbing fancies, mankind 
would no more differ about the conclusions to be dr^s^TDLis^sci 
tliepnmaiyrelemBnta of tbeologj 9X1(1 ethicat\i«n.\n)d(i^<^^^ 
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ductions from geometrical postulates and definitions. Wen 
prejudice and feeling, on the other hand, let in upon flw 
mathematical branch of these sciences, — ^were it 'any oqA 
interest to impugn some of the derivatiye principles of tfa 
calculus of variations, or did the oyerthrow of any propo» 
tions of the higher geometry strongly administer to aaj. . 
party's gratifications, the world would not be long without 1 1 , 
new system of conic sections and a fresh doctrine of limiis. 
Yet we are not to relinquish, on account of these di8tiiili> 
ing influences and great obstacles, the erection of an impoi* 
ing group of moral sciences, on grounds ^uite as solid as t^ 
which refer to the material world. Notwithstanding the sodo- 
logical portion may not give ns the same power to predict <» 
currences without a cloud of conditions, they will nelp ns to 
many generalisations of practical importance and theoieb 
value, afibrding a guide to the statesman in the control of 
communities, and throwing light, in the eyes of the philo* 
sopher, on the ultimate laws of human nature. Upon sod 
generalisations, provided they arise from a wide induction i 
historical phenomena, and enable us to account deductively 
for any past occurrences to which they are capable of being 
applied, no cavil or doubt can arise. They can be brought 
to the touchstone of fact, and men cannot call in question 
what they see: while with regard to those subjects whidi 
admit of no such verification, but simply concern complex in- 
ferences from a priori data, we must rely on the variety of 
proof that correct reason is capable of receiving, and the in- 
consistencies which are the never failing attendants of erro- 
neous inference, for securing their derivative principles from 
error. 

§ 2. — The Sciences amenahle to the Abstract Deductive MJethod, 
The Functions of the Cross-examining blenches and the 
Negative Process, Examples of Scientific Praxis, 

The moral sciences may be divided into two large groups 
— viz., those which consist of inferences drawn from a priori 
resources, and others which in conjunction with many 
branches of such inferences are raised out of generalisations 
drawn from an extensive examination of the past. The last 
group refers to coincidences between the order of aucceasion^or 
to the laws by which one state oi ^VenomeGjai ^easM^fc v[^<^*^^^ 
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^uid is co-extensive with the sociological branch ; while the 

'^ first comprises the conclusions our reason obliges us to infer 

^ from general principles, either co-existing within, or deli- 

j vered to us from external authority ; in which case, the sphere 

of inference will extend over the ^oimd from which we are 

'. led to iufer the existence of such mdubitable authority, and 

; the fact that the revelations we receive come entirely from its 

; hands. The proof, however, is a priori and deductive even 

[ throughout those links of it which deal with sequence be- 

', tween a certain order of facts ; depending not on the causal 

tie between the facts themselves, but solely on the relation 

which these bear, or the point of view in which they may be 

considered, to J the external authority, or to the co- existing 

principles, whether natural or reveided, which are said to 

have emanated from it. Now, such relation being decided 

by the rational principles of the intellect, the proof at this 

stage of the process is no less abstractedly deductive than 

when the legitimacy of the general propositions having been 

made out, we are only concerning ourselves with drawing 

inferences from them. 

The sciences which compose this group are evidently theo- 
logy, ethics, legislation, and that portion of psychology whose 
laws may be completely learned by a study of the co-existing 
laws of the mental constitution without reference to the de- 
pendence of one state of mind on another, or the connexion 
between antecedent states and the present, which, of course, 
involve generalisations from experience. The elementary 
principles of each of these subjects may be regarded as so 
many definitions, axioms, and postulates, from which the 
complete body of their respective truths are evolved by a 
process exactly identical with the geometrical method. For 
example, the primary data of ethics and le^slation are 
certain ii'reversible and irrepressible convictions stamped on 
every breast, by which each human creature is urged to fulfil 
the destiny of his being, and preserve his faculties, appetites, 
and feelings which make up his individual constitution, in 
that healthy state of action and subordination which will 
most conduce to his own happiness and the welfare of others. 
Such convictions as admonish us to do injury to no man, to 
preserve our veracity, to submit our passions to the control 
of reason, and in general to abstain from actions ^\i\&\2L 
awake censure or shame; all which principVea ac^ e.Q-«»&\fc'«i^ 
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with human nature, and compose the spiritual iiiBtincts whU 
enter into its constitution. Thej comprise, in one word, tb 
natural code by which, in compliance with the Tnimi^ftta ^ 
the Apostle, everj man is bound to goyem himself^. Bom 
persons, indeed, may be found to deny the existenoe of voA 
principles a priori, and resolve them into the mere crefltam 
of conventionalism ; just as there are persona who will dorr 
the existence of matter, or the commonest axioms of plmal 
science ; but the generality of men in every position of li&- 
savage, civilised, or semi-barbarous — bear witness to the rut 
digenous character of their origin. Now, it is in the apffr 
cation of these common principles to adjust the actions if 
man with relation to himself, his Creator, and his specif 
that ethics consists: so £u* as the violation of such poB' 
ciples, either in their idtimate or deriv^-tive form, inteinm 
with the welfare of society, it is the business of legislatia 
to take cognisance of theur influence. But the process ii 
either case is identical with the geometrical method. "Wlifli 
we examine any particular question that may arise with i 
view to establish a new derivative proposition^ we simdr 
survey the relations which the case bears to the main prin- 
ciples and the subordinate ones already deduced fix>m them, 
and cast up the result. Should a new theorem be demon- 
strated, the links of inference by which the previous pro- 
positions led to its establishment are brought into systematic 
connexion, and the new law takes its place in the series rf 
constructed truths, and performs its functions in the gene- 
ration of others. 

Thus, were it required to solve the ethical problem whether 
any action is formally indifferent, it would be necessary to 
examine first in what good or evil consists, and then con- 
sider if thefe are any human actions which do not enter 
into either category^. But the first case is determined by 
the theorem previously established, that an act is good or bai 
according as it accords or conflicts with the natural law ; the 
sole point, then, for investigation is, whether any act can be 
realised without doing either. Now, as a preliminary step 
to the decision, we ought to distinguish everything which a 

* "For when the Grentiles which have not the law, do by nature the 
things contained in the law, these, having not the law, are a law to 
themselves." Bomans ii. 14. ' Summa Theologia of St. Thomas 

Aquinas, pars. IL sect. iBt, 2nd, askii ^i^ 
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human acfc indudies that we may know in howmanj wajs.«& 
act is capable of being viewed in connexion with the natural 
law : first, there is the material thing done with its attendant 
circumstanoes ; secondly, the motive which incited the action. 
As to the material object, it is evident many acts do not come 
iivithin the cognisance of the natural law. If we walk, or play 
an instrument, abstracting from the purposes which urge us 
to do these things, no good or evil can attach to the naked 
act itself: but if either be executed with a good or bad pur- 
port, the law -is directly appKcable, and ^«^ pronounce its 
sentence. The question, then, is narrowed to the simple 
ease, whether any motive can be indifferent, which is easHj 
determined in the negative by the consideration that man is 
bound to direct all his actions in harmony with the fixed 
constitution of things, and to do nothing through levity or 
without a rational motive. A conclusion, indeed, which is 
doubly corroborated by the Christian law, which exacts an 
account of every idle word and action^, and requires its fol- 
lowers to consecrate the intention of all their actions to the 
glory of the Supreme Being. 

The establishment, however, of such propositions do not 
end with direct proof: before they can be accepted as indu- 
bitable truths, it is necessary not only to demonstrate their 
certainty, but to show that every other mode of looking at 
the question is illusory. This, which is called the negative 
process, performs the same functions in moral evidence .as 
mathematics do in the physical sciences, at least as far as 
verification is concerned, placing the demonstration beyond 
the shadow of doubt by the decided manner in which 
every objection is met, and by investing the proposition 
with double proof, viz., the direct, B,ni the reihctio per in^os*- 
siifile, which is so powerful in elementary geometry. Thus the 
proof of the intrmsic moral nature of man's actions, arising 
out of the natural law, is not only based on each one's indi- 
vidual consciousness, and the universal consent of mankind ; 
but it also rests on the fact that na other principle can be 
assigned which wiU. account for it. !For if such e2dst, it 
must be either the utility of society, or the free election of 
Providence, or the manichean principle of two antagonistic 
deities. The last supposition, implying a contradiction, is 
philosophically absurd ; the second is contrary to the o^t^xv 

> St Matthew, zii. %^ 
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butes of God ; and the third is inadequate to explain 1ii| 
keen perception of right and wrong which is found amof 
isolated sayages, bound to each other by no links in til 
way of treaties and compacts. Hence all other poaakb 
cases being put out of court, the understanding bounds W 
to the direct proof with a confidence equal to that with wliU 
it embraces the strongest demonstration of physical BcieDcti 
Ethics are connected with theology, natursd and reYealed,lf 
the principle which insists upon the worship of the Deity — ak 
that is as irrepressible and fundamental as any in its categaij. 
I^atural theology, however, to silence the cavils of atheidi^ 
proves the existence of the Supreme Being by the djprim 
argument that mechanism cannot exist without an arofice^ 
and that the evidence of design is on so stupendous a sok 
in the universe as to require a Being of the grandest capaciij 
to project it. The demonstration of His infinite attribuii 
follows from the necessity of His existence as the foimtamrf 
being ; and consists of many diverging lines of argument, eiek 
strengthening one another and meeting in the same poink 
The negative process is also employed to prove there is no 
assumption wmch accounts for the existence of the univene 
apart from the Creator, without landing its maintainors in 
startling contradictions. Thus every step in this link of the 
proof is purely deductive, certain common principles being kid 
down, which we are compelled by the intellectual laws of our 
nature to accept as the conditions of the world's existence, 
&om which are reasoned out successively the existence of the 
Deity and all the qualities with which His nature is endued. 
The other branch of proof by which His revealed will is esta- 
blished is similarly deductive ; it being assumed to be impos- 
sible that rational men could bear witness to certain truths 
and miracles which they knew to be impositions, or of which 
they were only half certain, with no other prospect of reward 
for their pains than punishment and death. This assumption 
rises out of the constitution of human nature. The case which 
it involves is sufficiently evident from history. There are, 
moreover, multiplied lines of inference corroborating the same 
point, all of a strictly a priori kind : such as, the existence of 
Grod being proved, the strong antecedent probability in favour 
of revelation, and the consonance of the doctrines taught 
with the natural attributes of Deity. As soon as the fimda- 
mental tenets appertaining to T^Ne?^'^^ ^o^xmj* wt^ "Oo^s^ ^-^'i.- 
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ilislied, the process of inference from them is quite of a 
omilar character with the ethical deductions abeady de- 
icribed, and is amenable to the same verifications. With 
fespecfc to the moral branch of them, or Christian ethics, this 
sonfirmation partakes of a duplicate character. Por the 
odOTal doctrines of Christ are in unison with the natural law, 
ajid no inference from His teaching can be accepted which 
sonflicts with any portion of that law either in its ultimate 
Mr in its derivative principles ; and every inference which 
Dannot be shown to have a strict connexion with it, must be 
received with doubt, until resolved, like a complex law, into 
the higher principles of natural ethics, and shown to be a 
particular exemplification of them. 

Of the former kind of argument an example may be ad- 
duced from Paley. His thesis that the Christian religion 
came from God, is made to rest with respect to historic 
evidence on the premises that " a religion attested by 
miracles is from God;" and that the " Christian religion is 
&o attested^." The minor proposition, about which only 
men are to cavH, is proved by a syllogism in Barbara : — " All 
miracles attested by such witnesses as we have named are 
worthy of credit. The Christian miracles are attested by such 
"witnesses ; they are therefore worthy of credit." The minor 
premiss of the latter syllogism is then divided into the seve- 
ral propositions of which it consists, each of which is esta- 
blished separately. In the first place, it is proved that the 
witnesses had no prospect but suffering from the nature of 
the case, because they were preachers of a religion unexpected 
and unwelcome to the Jews and the Gentues. That they 
actually sufiered, is proved from the testimony of the Jewish, 
Heathen, and Christian writers ; and that they voluntarily ex- 
posed themselves to suffering, rests on the authority of the 
same writers. In the second place, it is proved that what they 
suffered for, was a miraculous story ; by the nature of the case, 
as they could have had nothing but miracles on which to rest 
the claims of the new religion ; by the allusions to miracles, 

* It is remarked by Dp. Whately that the minor of this syllogism 
was admitted, while the major was denied, by the Pagans ; but as the 
case at present is reversed, Faley's argument goes to establish the 
minor premiss, about which alone in these days there is likely to be 
any question. Logic, Appendix, iii. 

T 
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poiticularly to the Besnrrection, both in GhtiBtiiui and prafin 
^vriters, aa the eyidence on which the ChnBtian leligin 
rested. It is also shown b^ the same eyidence that ttv 
miraoles in attestation of which they suffered, were sudi i 
they professed to have witnessed. In the tUbrd place, tti 
proved that the miracles thns attested, are what we call tti 
Christian miracles, by the nature of the case that it is ifr 
probable that a new fiction should have replaced the or^giii 
storv ; by the incidental allusions of ancient writers, boll 
Ghnstian and profane, to accounts agreeing with those li 
the inspired writings ; by the credibility of the Scripton^ 
established by several distinct arguments, each aepanU^ 
tending to show that these books were, from the earikit 
ages of Christianity, well known and carefully presanei | } 
among Christians. Again, it is proved by similar prenuBeii 
that the early Christians not only submitted to new rules c( 
conduct, but that they did so in consequence of their beU 
in miracles wrought before them. 

The major premiss, that miracles thus attested are war&j 
of credit, Paley next proceeds to establish ; first, by the im* 
probability that men who could have avoided all their suffe^ 
ings had they lived quietly, should have provoked the kmfe 
of the executioner, by pretending to have seen what they I 
never saw ; that they should go about lying, to teach virtue, 
and persist, with a full knowledge of Chrwt's imposture, in 
propagating the frauds, which met with such reprisals as the 
cruoil&ion, and shed their blood in attestation of their reality: 
secondly, by the fact that no false story ever has been so at- 
tested ; which is shown by adducing the several stories that 
can be produced as parallels to the Christian, and proving 
either that they arc not so attested, or that they are not pro- 
perly miraculous. Hence the minor of the leading syllogism 
18 fully made 6ut, and granting the major, which has been lullj 
conceded since the pretensions of magic have been exploded, 
viz., that a religion attested by miracles is from Grod ; the 
conclusion inevitably follows that the Christian religion came 
IVoiu God. 

To avoid unnecessary prolixity in the analysis of this argu- 
nieiit^ wo have left the obvious premiss in most of the syllo- 
gisms unexpressed, it not being needful in the analysis of any 
train of reasoning to express the implied premiss. "When 
wanted to reduce the syWogiam \.o \^^ ^\:na>iX:^ \.^0ceMkJ5»i^^TCi^ 
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I view to detect a lurking fallacy, tlie implied premiss is 
ptly suggested by tke leading premiss and conclusion, 
lowing out a process of this kind it is necessary to begin 
the last p(nnt established, and, tracing the reasoning 
rards, to examine on what grounds the inference is made, 
.ssertion will be the conclusion, the grounds on which it 
the pr^niseSi The premises must then be taken sepa- 
', and the grounds on which they rest examined, accord- 
3 the plan we obsenred with the first conclusion, A 
SB must have been used as such, either because it 
.*ed no proof, or because it had been proved. In the 
r case it must either be self-evident, or universally 
ted, or conceded by the opponents of the argument. 
e latter it must be regarded as a new conclusion, de- 
&om other assertions which are premises to it, which 
\ be examined in turn, and if found correct, treated as 
conclusions derived from other assertions. K the 
of reasoning be correct, the analysis will continue till 
remises with which the whole commences are reached, 
I, of course, should consist of assertions requiring no 
^ but if the chain be anywhere faulty some proposition 
rise in the course of it, either assumed as self-evident 
correctly deduced from other assertions^. 

le substance of the directions in the text are taken from the 

3 to Hind's Introduction to Logic Dr. Whately exhibits the 

analysis of a course of argument in the form of logical diyision. 

[Ultimate conduBion.] 
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The branch of psycliologioBl sdenoe which fidhi under fl» 
head of the absianct deduciiTe method, is the stadj of fte 
structure of the intellechial constitution, with a ykm to 
ascertain the laws through which the difSarent bcxiSm 
nuinifest their statical agency, so far as the reasoning jp 
cess is concerned, and the estimation of evidence in all ib 
branches. These laws have been pretty exteoosiyety jb* 
veloped, in the Organon of Aristotle, and the JKrUik of ial^ 
who may be tal^ as £ur exponents of the methods k 
which their highest generalisations have been reached, id 
the modes by which tney are to be extended. N^o reflectki 
upon experience, or analysis of scientific proo^ enabled Ab 
Stagyrite to see the syllogism in the human mind, and poU 
out the nineteen different ways in which men may natoid^ 
reason. He showed, from the necessity of the case, tU 
every conclusion required two premises ; that the three pnh 
positions concerned were only capable of a limited nnimr 
of legitimate combinations ; tnat such combinations inYoM 
distinct qualities in the propositions themselves, which azoM 
out of the relation of the subject with the predicate ; and 
that the nature of the subject and the predicate impUed fte 
logical properties of terms. The mode by which Aristo& 
constructed in a few weeks the system wmch has employed^ 
and is destined to employ, men's thoughts for decades d 
centuries, was precisely identical to the method hj whidi 
the early mathematicians ran up the splendid series of 
proofs which constitutes the lower geometry. Descartes in 
a similar manner established his njethods, and Kant con- 
nected the derivative laws of the old philosophy and the new, 
with the ultimate principles of the intellect. No attempt 
has been made to expound the laws of the imaginative facully, 
by seizing one or two of its elementary principles, and making 
them the parent source of the rest, let there is the same 
mutual dependence between their functions as exist between 
those of the reasoning faculty, and they only lack some genius 
rivalling Aristotle in systematic and ratiocinative power to 
yield up similar results. 
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- § 3. — The Laws which regulate successive states of Mind. 
E The Sociological Sciences. The Concrete Deductive Method, 
direct and inverse. 

The remaining group of moral sciences concern the laws 
r of sequence between phenomena, whether individual or social. 
\ In the former they regard the laws which generate particular 
mental states, either with regard to the entire mind, or only 
with reference to some of its dependencies. Por instance, 
the law of association of ideas uufolds the series of relations 
existing between different classes of thoughts and feelings, 
which make one suggestive of another : as such, this law is only 
one of the hundred operating agencies by which the mind is 
constantly modified and gradually urged from one state into 
another. Each of these single agencies work according to 
constant laws, though their force varies in different persons. 
Thus it is a law of memory, that a page is sooner committed 
by learning it by section, alternately closing the book and 
looking at the passage only to catch the escaped word, than 
to attempt to grasp the whole at once by keeping the e^ 
continuously on the sheet ; yet the precise force with whicn 
the law operates is never found exactly the same in t^q 
persons. The affections, appetites, feelings, and passions 
have each also distinct principles of action as well as the 
intellect, and though capable of being modified by many 
circumstances, manifest invariably certain tendencies, which 
are capable of being singly calculated within certain limits 
of error. Now, besides the laws peculiar to themselves, each 
of these phenomena have some properties in common. Por 
instance, it is a law that the force by which each of these 
powers act increases in quick progression the power of its 
action, so that if any one be indulged to the exclusion of the 
others, that one is sure to predominate over the mind. It is 
the study of these agents, both singly, and in unison with 
each other ; their peculiar together with their common pro- 
perties ; the uses for which nature designed them, and their 
effects both in ourselves and others, that constitutes the 
science of human nature in its largest extent ; a study how- 
ever which, apart from writers of fiction, seems not to have 
engrossed any portion of the attention of mankind. We 
have no treatises on the passions or.affections, yet the si^ecial 
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treatment of each of these in the various points of view ic 
have marked out, is indispensable to a complete system ci 
education, and an accurate knowledge of the development of 
society. 

It is obvious, &om the complex nature of the phenomeni, 
that we have no other mode of tracing the efifects of Ac 
agents we have considered, in any given case, than by foUoii^ 
ing out their laws singly, by comparing their relative straogtt, 
by taking into consideration the drcumstanoes concerned, ni 
forecasting the result deductively. It is precisely a em 
of the composition of causes considered in the last cbi|' 
ter, where the result, comprising a crowd of clashing ni 
strengthening forces, baffles every attempt to unravel ib 
knot of effects and to assign to each its separate cause,-HKiDe 
of which are entirely neutralised in the action, and othflD 
blended into one result. The only obstacle to bo complete i 
prediction of the result as would attend a similar investigl' 
tion in mechanical philosophy, is the uncertainly geueaam 
by the action of the will, and the impossibility of estinuitag 
all the influences which may direct its action in any given 
case. Nor can we expect the progress of the scienoe of 
human nature will ever place us in so favourable a conditum 
All our data, consequently, must express tendencies, not certain 
effects ; and notwitbstauding the inferences built upon them 
will not warrant unconditional prediction in any case, they will 
be of eminent importance as a guide to the knowledge both 
of any person's conduct, under certain circumstances, and of 
the special training required to produce certain habits of cha- 
racter. In some instances, erroneous or incomplete data 
may lead us into wrong conclusions, but these are not to be 
sot down to the subject's unfitness to be invested with 
scientific formula, but simply to wrong calculations. We 
may rely upon the fact that causes are at work in instances 
which appear the most complex and casual, and though com- 
pounding their results, acting according to invariable law, 
whoso effects, were we in possession of all the data^ are 
capable of being computed apriori^ even throughout their 
most intricate combinations. 

Nor are the moral sciences alone in this uncertain prediea- 
ment. There are elements in meteorology, in the motioni of 
fluid masses, and the laws of the tides, which must always 
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ii remain unfathomable, and for which allowance mnst oonie- 
2! quently be made in the calculations which compute their 
^ effects in anj given instance. We know, for example, the 
great operating causes at work in the production of the tides, 
lis and are able, under certain conditions, to compute their 
9 general effects, even in unknown quarters of the globe ; but 
k if precise accuracy be required, the calculation will be of no 
? avail in any single instance. For there are causes of a local 
I or casual nature, such as the configuration of the bottom of 
the ocean, the indentations of shores, the direction and 
strength of the wind, which it is imtpossible to foresee, and 
which are always sure to interpose, and in some single cases 
may altogether conspire to defeat the result. In meteorology, 
again, the chief proximate operating causes, and the laws 
. Tv^hich regulate their influences, are so unknown that it is im- 
possible to predict the order of antecedence and consequence 
between its phenomena with more than a very moderate de- 
gree of probability. Yet no one doubts that tidology is a 
science^ and that meteorology is destined to become one ; or, 
in other words, that all the phenomena which these sciences 
embrace are not generated by special causes, which act 
throughout all their combinations in accordance with it- 
variable laws, and that the general action of such causes is 
sufficiently cognisable to the human intellect to admit of 
being predicted within limits of time and space wide enough 
to leave a broad margin for the realisation of purposes of 
practical utility. Nothing further is claimed for the science 
of human nature, and, indeed, hardly anything further is re- 
quired. If we are able to foretel &om a general examination 
of any individual character what will be, his conduct in any 
given emergency, or what course of discipline will generate 
certain states of mind, or what principles of action, in the 
generality of instances, are at work in the production of the 
varieties of habits, tempers, and characters, we need na 
further theoretical knowledge to .produce results of the 
greatest practicable importance to our species. 

It is not through any belief that such knowledge is unat- 
tainable that the present backwardness of this science is 
owing, but chiefly to the unscientific methods by which men 
have sought to obtain it. They have generalised from the 
smallest empirical data, and rushed into the highest re^ons 
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of art before drawing out, or haying any definite CQnceptioi 
of, the propriety of the theory which the art inyolfed 
HAying stumbled upon the agreement of certain states c( 
mind with a certain anterior routine of practice, they inqmR 
no further, but chain themselyes down to the system wmdl i 
embodies the result. This crude generalisation of paflSR | t 
experience is at the bottom of all our systems of ciyil, of mili' 
tary, and ecclesiastical education, and constitutes the presdeBt I i 
wisdom of those who are said to be obseryant of chancier | c 
and profoimdly read in the world. "Without any idea of tiiB 
action of the indiyidual laws at work, or correct insight into 
the complex agencies which concur to the production of tb 
effect they haye the temerity to predict, they consult ik 
note-book of their former experience, and decide according 
to the superficial aspects of the case. This, to draw an ilfaU' 
tration from a science whose methods are in every respect 
analogical, is precisely as if a man, without any knowledge 
of the internal structure of the human body, yyere to cob* 
struct a system of therapeutics, or to predict simply fiom 
his past experience the effects of a certain medicine on nij 
constitution of body. If it is a uniyersal complaint, that tte 
treatment of many disorders in the system is founded on 
mere empiricism, the censure is doubly applicable to the 
efforts commonly made to regenerate human nature. 

One of the first steps required to construct this science 
on its true foundation is the production of separate treatises 
on the different groups of homogeneous phenomena which 
enter into it, as respects the action of their particular laws 
taken singly, and in conjunction with others. Something of this 
kind Bacon intended for the intellectual faculties in the little 
tract he wrote for Sir Henry Saville, the provost of Eton ; 
but the treatise was limited solely to the improvement they 
are capable of receiving by due attention to psychology in a 
course of preliminary education, an attempt which Dugald 
Stewart further followed out in his Philosophy of the Human 
Mind. The latter work, however, notwithstanding the learn- 
ing and the attainments of the author, from aiming at too 
much within its limited compass, accomplished little. Had 
the two volumes, in which the treatise is comprised, merely 
examined the operations of one or two special faculties, a step 
would have been made in the direction we point out. Upon 
the passions and feelings w© Wj© tloXi «^«vi«aa.^'«sas!^\.^ 
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distinct treatises^. The early fathers and a modem class of 
theologians, in their disquisinons on practical morality, have 
marked out many derivative laws which this class of mental 
phenomena manifest, but entirely with a view to the acquire- 
ment of certain habits of virtue, and not to enlighten us on 
the general nature of their action, though this, to some degree, 
is their collateral effect. Of course, in connexion with the 
purely mental consideration of each of these special classes 
of subjects, the physical condition of the body ought to be 
studied, as there is no doubt of the influence of temperament 
in producing moral and emotional peculiarities, and also of 
the relation of certain cerebral conformations with specific 
intellectual qualities. 

This branch of the process, which concerns the obtaining 
materials out of which to construct a science of human nature, 
is obviously one, to a great extent, of observation. The 
^world, however, has existed long enough to give us facts in 
abundance if we will only take the trouble to look out for 
them ; and every different position in which man has been 

E laced, every phase of character he has assumed, is a store- 
ouse from which the most valuable results may be drawn. 
The great fear, however, is, that in collating the experience 
afforded by various institutions and countries, antipathies or 
predilections in relation to one or other may interfere, and 
make correct inference on any given point impossible : but 
such prejudices must be cast aside, as we dismiss in natural phi- 
losophy illusions of sense, or prepossessions in favour of any 
ill-judged theory, being conscious that while such distortions 
remain we are incapable of moral science. Indeed, more cau- 
tion is required in divesting ourselves of such preconceived 
notions in this division of the sciences than in physics. For 
observation, here, is almost solely at work in the preliminary 
process, with little or no help m)m artificial experiment, and 
relying to a great degree on the methods of agreement and 
concomitant variations : any perversion of fact, therefore, is 
less likely to be eliminated by more extended observation than 
where the five methods come into play ; and if it concern the 
operation of any institution of magnitude, it will doubtless 

> Smith's moral sentiments hardly comes under this class, its aim 
being to examine the feelings not so mnch with reference to the laws 
of their own nature aa to a particular theory— -viz., thaX ot^Scvsas ^coz^- 
rical origin. 
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prefyent our obtaming a correct notion of some importantk 
of human nature on which cnich inatitatiaa relies for iiaw 
cess, and so interfere with the process by which the apeak 
law is resolved into the ultimate principles of pflycholQCT. 

It is only after a careful examination of the Jaws dt Ik 
homogeneous groups, both in their simple and conjunct adii, 
that we can expect to reach that general knowledge of Hi 
order of antecedence and sequence in psychologicBl pIiB» 
mena which will enable us, from a tew eombinaitioiii, li 
rise to the general principles at work in the prodnfltki 
of their complex states, and connect them by deductive ft 
ference with the axiomata media, from which they brandioi 
into ramified connexion with particular fiEUsts. IS'ow, sinoai 
is entirely in our power to modify such general principleik 
directing them to a given end, man, by the faculty im 
such knowledge would confer upon him, might becamBin 
some measure his own automaton. He need only calcoUD 
the human agencies at work in the production of a gim 
character to superinduce that character either upon hmialf 
or others, that is, allowing that time permitted the operatiK 
causes to work out the result, and that his physical sm 
mental constitution opposed no insuperable barrier to tbeir 
action. Ejiowing from the general laws of mind what actnl 
or possible combination of circumstances are capable cf mo* 
moting or preventing the production of certain qualities, it iB 
obvious he can not only predict the particular type of dbi- 
racter which would follow any assumed set of circumstoiceB, 
but generate any quality he wishes in others, if those circmn- 
stances should De in his power^. As the science, however, 
in its elementary stages is inductive, and as all its subse- 
quent processes concern tangible facts, the deduction of 
specific qualities accruing from particular circumstances .of 
position, must always be verified by the recognised resuUs 
of actual experience. As in the physical concrete deductive 
sciences, whose method the science of human nature assumes, 
each a priori deduction must be compared with induatdve 
inference from particulars. The theoretic conclusion as to the 
type of character which should be formed by any given set of 

' One of the facts which euch investigations are calculated to bring 
to light is, that men differ less in natural capacities than is conunoohr 
supposed, and that much is set down to genius which is only the loraft 
ofazHticial aids and methods. 
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I circiunstaiicefl, must be tested hj the specific experienoe oi 
I those circamstaQcea whenever obtaiiiable ; and the whole oon- 
i -cLusioiis of the science must undergo constant Terificaidon 
i and correction &om the general observations of mankind^. 
The phenomena of society are produced by the operation 
of outward circumatanoes upon masses of human beings, 'faat 
as the laws in operation among the single individuals, which 
compose the aggregate body, are those of human nature, it 
jpollows that the phenomena of society are produced by 
complex combinations of the principles which govern human 
thought, feeling, and action. Hence, the social states are 
quite as much the product of fixed laws as the individual 
states ; the phenomena are only more complex, and the proxi- 
mate principles more derivative, not, indeed, from the 
number of laws in operation, but from the extraordinary 
number and variety of the elements, or agents, which in obe- 
dience to that smadl number of laws co-operate in producing 
the effect. If the laws of himian nature, when concerned 
with individual phenomena, required the deductive method.to 
unravel the complexity of the results, the need for the appli- 
cation of the same method to social phenomena is doubly in- 
creased, when we consider that this group of subiects arises 
out of ; multipUcation of the complicity eonsideied in tiie 
most intricate phenomena of individual character. If, in- 
deed, in the latter subject crude empiricism waa to be con- 
demned, in sociology it is fiu* more censurable ; since the laws 
of human nature at this stage exist in far more conwles: 
.states, and present more intricate problems for solution uum 
-are to be met with ixx individual character. 

Up to this time, however, with few exceptions, the only 
attempts made to modify social states, or even to theorise 
upon the regeneration of society, have been of this character. 
Apart from all consideration as to the organisation of any 
paztioular state of society, men have advocated measures for 
.their ameHoration, influenced by no other motive than that 
the specifics recommended had been found good in other in- 
stances; forgetting that one remedy could not cure all 
diseases, and that what was salutary in one climate might 

* Mr. Mill treats these laws as a distinct science, under the name of 
Ethology. In this and the other portions of his treatise he follows the 
dootrine of Comte, hut with such allowance for the trae ««tAsycL ^ Voib 
will as not to disturb the ashes either of St. AnguBtme ot ^^iai^giijQkSu 
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c. 



prove poisonous in another. After a measure was deemei aj 
good in itself^ the only question which these philosophie pot ei 
ticians asked themselves was, how can we ^st the peopbti ai 
adopt it? No social arrangement that might be iikoA ii< 
desirable was expected to encounter any obstacles from & a: 
organism of the society to which it was to be applied, but aokb I n 
from the private interests or prejudices of the indiyidmi ' B' 
who constituted its members. Statesmen thus attempted ti t! 
master the pathology and therapeutics of the social mtn r 
before they had laid the necessary foundations in its pnyflb' \ 
logy — to remove distempers without understanding the kn c 
of health ; and the result was such as it must always be wlm | i 
men, even of conspicuous ability, attempt to deal vrith ik 
complex questions of a science before its simpler and mon 
elementary propositions have been established. 

There is a close analogy between the organisation of St 
ferent states of individual character and those of social cofr 
munities. In the latter, as in the former, there are homO' 
geneous groups of phenomena capable of being studied sgxA 
fiK)m the general subject, and forming in themselves the 
nucleus of distinct sciences. Such are political economj; 
the science which concerns the formation of political charac- 
ter, or the character belonging to each age and country ; and 
the science of government. Each of these subjects takes into 
consideration a distinct class of phenomena mutually de- 
pendent upon one another, and not likely to be much mter- 
fered with by the action of the other agencies which enter 
into the organisation of society, at least beyond results which 
are capable of being calculated and allowed for in every 
instance. Thus political economy takes cognisance of such 
phenomena of the social state as are generated by the pur- 
suit of wealth. It makes entire abstraction of every other 
human passion or motive, except those which may be regarded 
as antagonist to the desire of gain : viz., aversion to labour and 
desire of present enjoyment. Sfor are its results, when the data 
are fairly expressed, ever wide of the truth. For, notwithstand- 
ing men in all cases are not influenced by the desire of obtain- 
ing wealth with the least possible labour, upon which supposi- 
tion the fundamental axioms of the science proceed, it cannot 
be denied that in commercial speculations such assumptions 
hold ; and since the principles of political economy are only 
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lipplied to transactions of tUs nAtnre, provided they exactly 
express the laws of the tendencies to which they refer, they 
are never likely to mislead. Now it is only when the phe- 
nomena are so restricted to a definite class of subjects, that we 
are favourably situated for acquiring a knowledge of the 
minuter agencies which enter into the organism of the 
social state, and calculating (^ priori) by d&ect deduction 
the effect of aaj single law. Eor in such cases, the circum* 
stances with wmch the new law will interfere are previously 
known ; and no counteracting or disturbing agent can lie con- 
oealed to mar the correctness of the calculation founded upon 
their absence. Eor instance, suppose the effect is reqmred 
to be known of commuting a certain quantity of indirect for 
direct taxation : will the result be an augmentation of the 
wealth and productive labour of the community ? Such a ques- 
tion is able to be answered by purely a priori considerations ; 
for the phenomena with which the law has to deal are distinctly 
marked out by the nature of the case, and little inference is 
required' to calculate how far the changes in question are 
likely to operate to the advantage of the community. The 
result of such direct reasoning can of course be easily veri- 
fied by an appeal to actual experiment. In this manner Feel 
worked out those judicious alterations in the British tariff 
which have already made his name illustrious among European 
statesmen. It was commonly thought that during his first 
trials he was picking his way by the empirical process of 
observation, and thus making experiments on the nation as 
M. Majendie used to try his specifics on dogs and rabbits. 
But the fact was otherwise. Feel had convinced lum- 
self that such alterations were judicious, and the deliberate 
manner in which he worked them out, was simply to afford 
timely warning to the interests concerned, as well as to 
realise the sage counsel of Bacon, '' in all your innovations 
imitate nature, whose changes are quiet and imperceptible," 
Ac. 

But it is obvious that the conclusion arrived at in this 
particular case could not be generalised and erected into a 
universal proposition of political economy. Had Feel been 
desirous to extend the same principle to any other European 
country, his object should have been to ascertain how mr its 
financial condition was analogous to that of EngLasid^ «aidtxs 
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what extent and in wliat direction the indufitzy and haUtirf 
the people were likely to be influenced by tlie change. If tte 
weah;h of the nation was more equally diBtribiited timi 
England, — ^were its merchants and principal speonlaton jak 
struggling into importance, and its artisanB in a floiniinv 
conation, it is obyious that a commutation of a poitums 
the customs and Excise for a direct tax upon camtal maU 
be attended with ruinous efEects. It would do a bfow agvat 
the rising civilisation of the commtmity calculated to rids 
down those who manifested any aptitude to direct or manqi 
its resources, and prerent them £rom grasping those fiualifiti 
which might enable them to economise labour, to open onr 
commercial channels to the enterpzise of their conntmnai, 
and found institutions of education and benevolence. Jajonoft 
the results of such speculations are necessarily hypothetiod. 
No branch of the sociological sciences will help ns to a xoih 
versal proposition, stating in every case the effect of nj 
given law, but simply enables us to adf^ the law to suit tte 
circumstances of any given case. The separate study of tte 
structure of the homogeneous parts of the social organiim 
makes the statesman acquainted with all the phenomani 
with which the contemplated law is likely to interfere, juafc 
as the knowledge of any particular organ of the human 
system enables the physician to state a priori what agendes 
are destined to be neutralised, counteracted, or promoted by 1 
the action of certain diets and medicine ; and it is the pro- 
vince of the medical or political operator to frame a law whose 
action on that particular function of the system is destined 
to eliminate the unsound tendencies and promote the healthy 
action of the vigorous parts. The several branches of the 
sociological sciences will furnish Iiitt i with a multitude of 
generalisations for this purpose true under the circumstances 
in which they were obtained. It depends on his own tad^ 
how far he may be enabled to bring the new case contem- 
plated, under any one of these heads, in order that the same 
specific may be applied with as little alteration of the text of 
the law as the circumstances warrant : but it is obviously the 
duty of every statesman, before he applies his law, however 
cautiously its provisions may have been framed, to meet the 
peculiar circumstances of the case, to examine if the kindred 
sociological science will supply him with any instances of 
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iiher effects of siinilar laws on aiialogical phenomena, and so 
i~veEify his condusions by actual experience. If such prece* 
plants, however, cannot be found, if either the law, or the 
[<nrcumstances to which it was appHed, manifest any startling 
pdisGrepaiicieB of character, or if he has reason to think that, 
T notwithstanding the generalisation is similar which form the 
I peculiarities of the case, many of the operating conditions 
lie concealed, the only possible mode of verification open to 
the statesman is to deduce &om the principles involved in 
his law as much of the phenomena to which it refers both 
in past ages and different communities, as would be Ukely to 
be affected by it, and show that the results of past experience 
completely harmonises with the conclusions of his theoiy. 
If his expectations of the effects of any given cause in an 
assumed set of circumstances will not enable the statesman 
to ej^lain and accomit for all that portion of the social phe- 
nomena existing in times past or present which that cause 
would have a tendency to influence, it is a proof either that 
the facta which ought to be taken into account are not 
bnown, or that the theory is not sufficiently accurate to meet 
all the consequences. Iii either case a sM;esman would do 
well to reconstruct his theory, and not venture to predict 
the fotuie by inference horn any data that could not be 
brought in imison with the present and the past. 

The .inquiries which concern these special branches of 
social phenomena generally concern the effects which will 
follow firom single causes in a certain condition of social ciiv 
cmnstances ; but there is also a second inquiry with relation 
to the laws which preside over the general circumstances 
themselves, and determine the order of sequence and ante- 
cedence between one social state and another. It is found, 
for eicample, when, the history of past ages is consulted, among; 
the vanous states of society existing in the different regions 
of the earth, that oertain imiformities exist between succes- 
sions of phenomena ; so that one feature of society never as- 
sumes a particular state without affecting the co-existing 
states in a more or less precisely determinate manner. For 
example : among highly civilised communities the existence 
of an extremely despotic monarchy is invariably attended 
with laxity of moral ties, and, if perpetuated for a long period, 
causes a decline of the arts, degradation of literatuce^ and a 
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jymai l letzogmskn of bmiuBiitT. And, in like mniM; 
Wt&aee insGqpmble bomers are erected between the dm 
ofaxiT commimitT. azid the hishest social fianctums aie ok 
OF«'to <«tain prirflesed «^ nukiiid mn nerar nmi 
esMTse fioBi a sexni-boriMKOos rtitey or to make any adfoa 
xn ciTtloasiixi. Soch imi&niutiea between oeztain sMmi 
aivMT and indxrmtxoBS aze mere denrative laws from 1h 
kurM pnnApItfs of kuman nature, and can read]ljbe» 
vvc=:C)ec &>r IjrrurL For. if h be an axiom, as it assniedlf i^ 
:siU che {^aosKzxa of sxietr are mere creatures of nnol, 
and tka: ;ke amzig«iients wkick ther manifest, are monor 
Wi» iaakwnsaavv vich tke fitness of things according toib 
de<T«^ in vhich the mental agent manifests its supre uaq^i 
:; :oiIov5 that eTeiy society inll flomish or decay in prow 
tfion as o^«tacIe» or indacncents are flong in tlie way otita 
uiftuienvw or acvoz>izng to the mode in which the institoiiai 
of the ooucCTT act u>>n its growth, or stimulate or depm 
its derelopnicnt. !Xow. the existence of castes, or slareiy to 
any !ar$e Vxtent« or an im primai evr dipped on the prea^ 9 




TXT^ arivl lumir^ sooietv itself into an instrument for the 
Kie;^?*'.'-**^^^^ *-'f huraaaity. 

Yho prvtiwcution of sooiolc^, neveitheless, in its present 
$c;i^\ lAbourj under gwat di;Shivazitages^ on account of the 
l^Aw jkzvi »:aco of psychological science, into which its hiws 




pheaoiueita oaix K* vended by its connexion with the corre- 
S(vndiiv^ ^^ychologioal laws : and the only mode of ascertain- 
iw^ the vvrwvt ae*st"of pi^neralisations obtained by an analytical 
*urrcy of history, is to resolTO them into the simpler laws to 
^hich ihev iuferentiallv lead, and to test their correctness 
al this sta^^ by ^vmpannsr the results to which they conduct, 
K*th iu svvial and psychological phenomena, with specific ex- 
^vrteUiV. Thus, in the oases already cited, of the obnoxious 
cbutictcr of thiX90 institutions which tend to depress intellect, 
t^o ivrtuoiplo into which the uniform phenomena were re- 
SN'Ivv\l obtains, not onlv iu indindual instances, but in CTeiy 
m':x/o exertion <f tho\iumaii f«ft>iiVM». ^ot >^cy9ft\nftTLtBift 
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the foremost of our species, in whom mind has most largely 
predominated, and who have opposed the least obstacle to its 
influence ; and every reflex act of thought directed to resolve 
luiy problem, is more likely to obtain its purpose in propor- 
tion to the continuity and vigour with which it is exercised, 
or according to the abstracting power by which it shuts out 
extraneous influence and fastens on its object : — a truth, of 
which Newton acknowledged the force when, on being asked 
by what means he succeeded in revealing that wonderful law 
which unlocked the mechanism of the heavens, he replied, 
by always thinking about it. "When principles are reached 
of this extensive kind, which account deductively for all the 
social phenomena in which they can be supposed to possess 
any large influence, if they may not be assumed to be the 
ultimate psychological laws wanting in the case, at least they 
may fairly be relied on as corollaries from them, and so far 
allowed to form the standard of indirect verification. 

The empirical uniformities which it is the object of obser- 
vation to set apart, as most likely to lead to the discovery of 
sociological laws, relate either to co-existent or successive 
phenomena ; and according as this science is occupied in 
ascertaining and verifying the former sort of uniformities, or 
the latter, M. Comte giyes it the title of social statics, or of 
social dynamics, conformably to the distinction in mechanics 
between the conditions of equilibrium and those of move- 
ment ; or in biology, between the laws of organisation and 
those of life^. The&*st branch of the science ascertains the 
conditions of stability in the social union — the nature of the 
relation existiag between the different parts of the social 
organism in its healthiest state ; the second concerns the 
laws of progress, or the theory of society in a state of con- 
tinuous movement. It must, however, be observed, that the 
study of social statics can never be so completely disentangled 
from the second branch as not to be in a great degree modi- 
fied and controlled by its laws, as the uniformities of co- 
existence obtaining between social phenomena are mere 
corollaries from the laws of causation by which the succes- 
sive states of those phenomena are determined. The mutual 
actions and reactions of cotemporaneous social states are 

> Cours de Fhilosophie Positive, iv. 325. 
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mere complex effects arisii^from the fundamental mofomad 
going on among them. The mutual correlation, thevefen; 
between the different elements of each state of soeietjiii 
deriyative law resulting &om the laws of succesfidon befcm 
one state of society and another ; and if we make a nimi 
sional abstraction for the purpose of marking the ooinciclaiai 
between their simultaaeous effects, it is not onlj with a m 
to ascertain the elements of social stability and many umfe 
mities of practical importance, but also to approach doser b 
the resolution of the fundamental problem or sociology, oi 
discover the laws according to which any state of society p» 
duces the state which succeeds it and mkes its place. 

Of the practical value of this division of the science tiien 
cannot be a doubt to him who considers the flood of Mt 
capable of being shed upon the laws of social phenomeiutDj 
regarding them in the two special states of mutual depo- 
dence and correlation, and making the uniformities of eo> 
existence and succession act as verificatory tests of each oAer. 
It is, moreover, through the study of the uniformities of «h 
existence that we are led to observe the more recondite kfi 
which preside over the generation of successive states of 
society, of which the derivative laws of correlation are mew 
complex exemplifications ; and to form those general maxinu, 
of the widest possible utility ru statesmanship, which embodj 
the elements of social imion, the principles which consti- 
tute the ligaments by which the different parts of the soeial 
organism is bound together, the ingredients which enter 
into those ligaments and tend to increase or corrode their 
vigour, and the chief properties on which the healthy action 
of the leading functions depend, both in their individual 
states and conjunct agency. By this branch of sociology we 
are able to determine, from the absence or the presence of 
certain elements in any given society, the general features 
which characterised its past condition, just as we may infer 
from the state of the abstract sciences in any age the amount 
of erudition possessed by its leading sages^. 

In examinmg the elements of social stability the states- 
man will not only regard the essential requisites whose 

' A case in point is furnished in the dissipation of the pretended 
astronomical lore ascribed to the Egyptian priests, as soon as it was 
known that abstract geometry did not exist among thenL 
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presence is indispensable to the perpetuilrof its fimctionSi 
Dot the precise ^ect which has attended the relatiye degree 
in which they have exerted their action. He cannot £im to 
observe, for example, the effects of seyere restraining disci- 
pline in fashioning the heroic states of antiquity, and tbd 
martial spirit infused into their population, both by tiie cultiya- 
tion of a strong feeling of nationality, and by tlurowing open 
the highest posts of command to the ambition of the meanest 
soldier. He will not fail to observe the effect of an equitable 
administration of justice in teachinjo; men to respect law ; and 
tbe diminution of national wealth in proportion as property 
became insecure and as excessive commercial restrictions were 
adhered to. "Not can it escape his attention that without 
some form of religion no society can hold together long, and 
that the degree of its influence may be taken as a fair index 
of the soundness and durabiUirr of the concomitant parts. 
The indispensable conditions lor the foundations of the 
social fabric may, indeed, be deduced ajpriori from the laws 
of human nature ; but the precise degree in which they 
ought to be combined, to bring about a certain result, must 
be gleaned from a close examination of social phenomena, 
and the knowledge so obtained afterwards verifled by com- 
parison with psychological laws, and the known results of 
analogical combinations. By the pursuit of such methods 
men have erected social fabrics in times of great anarchy, 
founded empires on the ruins of old societies, and made the 
mean capital of a petty state the meridian of the earth's 
glory, w itness Charlemagne, !Frederic the Qreat, and Na^ 
poleon. 

The great object of social dynamics is to trace each of tho 
principal features of every generation to its cauises in tho 
generation immediately preceding it. This may appear, where 
single states are concerned, to present littie dimculty ; for 
eveiy element in each nation can have its causes distinctly 
marKed out among the aggregate conditions that constituted 
the state of society in the preceding centuries; But such 
special cases only compose the materials of the elements' 
which determine the leading qualities attaching in common 
to vast groups of progressive communities, wmch it is the 
aim of social dynamics to resolve in their complex causes, 
in showing what group of antecedents have generated eacli 

v2 
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of the general phases which constitute the character of any 
one generation. The difficulty of establishing this filiataon, 
and mounting to the most general laws of the succession of 
social states, is increased in proportion to the numher of 
distinct nations, and to the discrepancies of goyermneait, 
which thej involve; for, according as men. are kept under 
the action of various, and often clashing agencies, the mi- 
formities of succession, as well as of co-existence, become 
more fragmentary, and present insuperable obstacles to Vbt 
science which seeks to evolve them out of general Ian 
Nevertheless, this difficulty is not without its advantage, Ib 
affording a more ample field for the verification of the imddie 
axioms of the science ; since the assumed general uniformity 
may fairly be regarded as a derivative law of human nature, if 
it accounts for dl the phenomena which falls under its infla* 
ence iu so diversified a theatre. 

As it is only through the intermediate uniformities tint 
we can hope to grasp the higher generalisations of tiie 
science, the means of testing their correctness cannot be too 
highly valued. Now this is afforded to us through the vane- 
gated social phenomena which constitute the living societ? 
of every age, and the different degrees of prosperity and 
decline they manifest in the various stages of their existence. 
If any uniformities of succession will enable us to explain 
why some nations continue to remain as they have begun, 
and scarcely seem to ebb and fiow, while others have spent 
their vigour at the commencement, and others blazed out 
in glory a little before their extinction ; why the meridian 
of some have been the most splendid, and others have fluc- 
tuated, and experienced at different periods of their existence 
different reverses of fortune ; it is evident that such uni- 
formities, found available for scientific explanation in so many 
contrary instances, may be relied upon as derivative laws, 
even if they only make out the case so far as their influence 
in the generation of the phenomena could be expected to 
extend. Axioms of this nature, which can be brought to the 
test of diversified experience, must form the first stepping- 
•stones to higher laws ; and if they can be deduced from the 
ultimate principles of human nature, these higher generalisa- 
tions which it is the object of sociology to reach, will be 
brought within the limits of judicious conjecture, and the 
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suggestion started easily yerifiiecl by comparison, either with 
the a priori law, or with the simpler imiformities ahready 

; revealed. 

The laws of social dynamics have been hitherto sought by 

! two distinct paths, the consilience of which on any one 
point, has been deemed to furnish a strong yerification of the 
generality of the resulting uniformity. The progreflsive 
tendencies of society have been pursued both in individual 
communities and large groups of -nations, whose social ele- 
ments bore in any respects a kindred character. The con- 
clusion, in M. Comte's view, broadly announces the law that 
the course of progressive states oi society, as well as that 
of separate nations and individuals, is marked by three dis- 
tinct phases : the theological, which presides over the elemen- 
tary stage; the metaphysical, which is the distinguishing 
characteristic of the middle ; and the sceptical, or positive 
philosophic feature, which is the predominant element in the 
third. This generalisation, however, notwithstanding some 
striking coincidences, is not reconcileable with fact; nor 
is one of so sweeping a nature likely to be gained while 
the elementary laws of the science, which must form the 
platform to. such a principle, are not yet raised from 
the ground. Similar empirical axioms have been gathered 
&om an analytical survey of social phenomena, of a less pre* 
tentious character, and more within the limits of truth, but 
still open to occasional exceptions, and of course miverified 
by psychological laws ; such as the aphorism of Bacon, that 
in the beginning of states arms flourish, while intellectual 
qnafities are predominant in their maturity, and mechanical 
afi;encies characterise their decline ; and those of some French 
historians, which imply that as society advances mental quali- 
fications gradually assume control over animal force, and 
masses prevail over individuals ; that the first occupation of 
mankind is chiefly military, which becomes by degrees ab- 
sorbed in productive pursmts, until the spirit of clanship is 
entirely transformed into an agent of the industrial arts. 
These generalisations, even if strictly true, only assume the 
appearance of so many sage conjectures, and can be held of 
no scientific value, until shown to arise out of psychological 
principles, and connected with the more complex uniformi- 
ties to which they are akin. The error of speculation in 
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this branch of sociology appears to conBiBt in gTasping it 
TBgue generalities, wIucIl seem to coincide with fiict^ bat 
leave us without knowledge to state why they do so. 

Such generalisations, howeyer nsefol they may prove ii 
the subsequent stages of the science, can be ra no anl 
before the science can hardly be said to have commenoei 
To attempt to inau^orate the study of an a j^osteriori msuk 
by the fitthioning of such universal propositians, is like eo» 
mencing to erect a building by the formation of pedimflrii 
to which we have no reason io know that the edifice nl 
correspond. The only mode by which any advance can b 
made in the construction of sociologi<»l science is If 
mounting from the simplest and most evident nnifiv* 
mities to those of a more universal and complex chanuta; 
and seeking at every step to infer what laws of huniB 
nature are involved in their production. A sucoessfiil ia- 
ference will lead us to connect many generalisations befion 
deemed empirical with the ultimate principles of pBychQk)gr, 
and to interweave them in a web of confirmatory relation wn 
the lowest uniformities of the science. Thus, stations wiD 
ultimately become opened in all quarters, and cross-linflB 
interposed, so that no accurate generalisation con be drawn 
from history without having its higher laws assigned, and 
beiug fitted into its precise place in the. system. This is 
the inyariable method by which all sciences that relate to 
successive phenomena, which have reached a high degree of 
development, have been cultivated. Nor can we see any- 
thing m sociology to exempt it from its influence. Yet the 
science was no sooner propounded by Yico, and began to 
excite any degree of attention, than its cultivators enteied 
into hot discussion upon the last question that the science 
even in the highest state of maturity could be expected to 
resolve — viz., whether there results from the progressiye 
movements of society either a cycle or a trajectory course ? 
AVhether society revolves in an orbit, or moves in a straight 
line and so never returns to any of its former states ? — a 
problem whose resolution has about the same relation to 
the discovery of social laws, as the disquisitions of Thales on 
the first element of all things, have to the Galilean physics^. 

1 The work of Giambattista Yico, entitled, Principi di Scienza nnova 
d'lntomo aUa CSommtme Natura delle Nazione, first saw the light at 
Naples in 1725, But the most e\x\og\a\.\G oi V^ «^Vst% «AsAX>>i>s^3ax\^ 
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§ 4* — Prdbdbie Inference. JEaample and Analogt/, 

The moral sdences liare their department of probable 
enridence as veil as the physical, and that to a £Eir greater 
extent. Since, in addition to their subjects being less ad- 
vanced and exposed to more uncertain, intricate, and fluctu- 
ating agencies, there are many branches of evidence in them 
where direct certainty is unattamable, and the most that can 
be gained is a hign degree of probabilit^p-. By fer the 
greater portion of flie inferences we draw with reference to 
crdinaiy life, from the government of a kingdom to the 
crossing of a street, is ojf this character. Did we wait for 
grounds of complete certain^ before we moved in the per- 
formance of any action, we should ever stand still. Human 
sodely would oe in a state of perpetual blockade. Our 
cnilj resource in the generaUty of cases is to calculate 
probabilities, and act upon them. We perceive that a 
cmecific point cannot be definitely established, and examine 
all the probabilities capable of being adduced in its favour, 
and weigh the aggregate amount with those against it. 
In proportion to the exact degree in which one or the 
ether preponderate, ought to be our acceptance or dis- 
trust of the proposotion. When arguments tend to esta- 

wms flufte inci^ble, on aocoont of the narrow circle of his erudition, 
to Mnwtmct tbeorieB redncing to the philoflophical union of causal oon- 
nezitm the multifaxious phenomena of history. Yico, as far as Greek 
and Latin antiquity went, was erudite enough, and his historical 
theorems and postulates receive plausible support from that side of 
knmanHy; but he knew little either of the Oriental world or of the 
Sfiddle Ages ; and hence his abstoact generalisations met with complete 
difloomfiture when applied to interpret the phenomena which these 
stages of humanity present. His theory of the course of nations, being 
ezdnsively modelled on the Roman world, is quite in conflict with 
the vast confederations of European civilisation; and he regards those 
kittnunents on which the generality of the seers of the present age rely 
for the indefinite amelioration of their species, as the principal agents 
in bringing about that decline in European commonwealths which, ac- 
cording to his system, is again to reduce mankind to a state of primitiye 
barbaiism. TbB press, in Yico's view, is an engine calculated to obscure 
and weaken the judgment 1^ the spread of useless facts (Op. lat. i. 
Pb41)4 rel^ous toleration, a mark of the entire want of sincerity in re- 
ligious conviction (Scienza nuova, pp. 350, 424). The abandonment of 
the ancient languages as a means of transmitting thought, according 
to the same autlior, will lead to the destruction of taste and philoso- 
phical acuteness (Opusc. p. 16). We need say no more to show the 
reader that Vico can hardly be trusted as a teleaeo]^ ot\Xi<^^x]&?;a.^. 
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blish the point they are intended to Bupport with Ttriov 
degrees of probability, no bare Bumming up of the mA 
results will give ns an accurate idea of the strength of m 
cumulative evidence without taking into account the da- 
flection of the converging lines of argument and the amouit 
of probability the conclusion receives, not only from tk 
number, but from the variety and opposite nature of fta 
proofs. For example, if a certain conclusion be n:iade oatlj 
three lines of argument, each establishing a probability inib 
favour, varying as f , -f 9 and •§ ; in adding up these £ractiaoil ! 

Srobabilities, it ought to be taken into account, to iriut 
egree the adduced reasons vary in their subject-matter; 
and if this be to any extent, an additional fraction ahonU 
be annexed to the aggregate sum to represent the im* 
probability arising &om the inference that a proposiiifla 
should be untrue which was supported by testimony of la 
discordant a nature. There are likewise cases in whidi 
some deduction miLst be made from the total result fbr 
a contrary reason. Eor example, if the testimony of thzee 
witnesses be taken who have been in collusion with eadi 
other, in casting up the individual probabilities in &yoar 
of each party's testimony an abatement must be made in con- 
sideration of the identity of interest existing between them. 
The latter is an instance of joining probabilities by way <rf 
addition, the result of which is an aggregate probability greater 
than the individual instances of which it is composed. There 
is another mode by way of deduction, where the certainty 
diminishes with every new iastance of probability implied in 
the proof; as when we adduce the testimony of one witness, 
that he has heard a thing asserted by another, who was not 
himself an original witness, but who obtained it from one 
who professed to have ocular evidence of the fact. The 
former chain of evidence was termed by Mr. Bentham a self- 
corroborative chain ; the latter, a self-infirmative chaia^. 

Both are applicable to the summation of that class of pro- 
positions, whether physical or moral, which approximate to 
the truth, but do not universally obtain in all cases ; such as. 
Most pious men are grave ; Most rulers are influenced by 
self-interest ; The generality of aged persons are cautious. 

^ Hationale of Judicial Evidence, book v. 
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j7, it often happens when such proximate generaUsationB 
connected with others in a given proportion, through a 
n which is common to both, that it is required to be 
iwn what probabUitjr will attach to the occurrence of the 
T term with either of the other terms. Thus, if two out 
svery three pious men are grave, and three out of every 
r studious men are grave, what probability is there thi^ 
cy pious and studious maa wiU have the property of 
jrity? The answer will obviously be \i, Por the pro- 
imj against the supposition vnll arise out of the com* 
nd of the single probabilities. Now, against the occur- 
se of the first there is the chance of -J-, and against the 
)nd -^, the compound result of which (^) deduced from 
ty assigns the probability we have determined upon. 
Qce the aggregate probability is 'greater than the mdi- 
lal ones f or -1. Again, suppose that proximate generali- 
ons similarly connected were required to be dealt with 
way of deduction, the probability arising from two pro- 
Ltions taken together in this case will be correctly mea- 
3d by the probability arising from one abated in the ratio 
bhat arisiag from the other. Thus, if nine out of ten 
ritable persons are religious, and five out of every twenty 
abitants in London are charitable, the probability that 
' metropolitan citizen is religious will be •^, or somewhat 
i than ^. It is evident that there can be many links to 
h calculations, but each additional step only involves a 
etition of the principle we have laid down, 
^ximate truths of this kind may, however, occasionally 
bransformed into universal propositions of scientific accu- 
p*, by assigmug some mark which clearly separates the 
Drdant from the exceptional cases; and reasonings de- 
dent upon them may be carried to any length we please, 
taking care, in the introduction and composition of ever^r 
ih generalisation, to annex the sign on which its um- 
sality depends. For instance, the proposition Mosi per- 
8 who have uncontrolled power employ it ill, may be in- 
bed with a universal character, either by assigning the 
jores which invariably characterise licentious despots; 
, weakness of judgment and vrill, vdth depraved habits, 
}y assuming the opposite qualities to these as exceptional 
9S. Thus, All persons of weak judgment and depraved 
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habits who have uncontirolled power employ it ill; fn^All i 
penoDB who haye imcontrolled power empLoj it ill, pnrndii I I 
they are not persons of imusiial stienguL of Jad^nent ol | i 
confirmed habits of yirtue. Now, if we annex to this |» 
position another of a similar character, aa. All abaoU 
monarchs have uncontrolled power who are independent cf 
the active support of their subfects, we may deduce £rom hoft 
the universal conclusion that all absobite monandlis enmkf 
their power ill who do not need the active anpport of m 
subjects, unless they are persons of unusual stiengib d 
judgment and confinned habits of virtue. It ia of no eofr 
cem how rapidly such conditions accumulate, provided iv 
assign the distinguishing rank to each propositioiiy ando- 
press the aggregate with every additLQuaT conduaiQn. 

OccasioufllLy, as in reasonings which concern hxge jnaam, 
and do not in the slightest degree ajSect the actuma of inH 
lated individuals, proximate generalisations are all that ii 
required, even to establish a conclusion of scientific valoBL 
N^her the general or the statesman desires complete acoA- 
racy in the data on which they found their respectiye moh 
aures for the guidance of the numbers over whom they pos* 
sess control. It is enough for them to know that most 
persons comport themselves in a particular way, since their 
speculations refer almost exclusively to cases in which vast 
groups of men are acted upon simultaneously, and in which, 
therefore, what is done or felt by most persons determines 
the result produced by or upon the general body. In these 
cases proximate truths assume the nature of precise gene- 
ralisations with reference to the results to which they are in- 
tended to lead. The properties of multitudes can only be 
ascertained by approximations of this nature, but they are 
not the less strictly amenable on that account to sciemtiSc 
law than those of individuals. 

The probable inferences in the moral sciences which corre- 
spond to those drawn in the physical, &om the resemblance 
of their objects to phenomena whose properties for the most 
part lie beyond the grasp of our faculties, may be ranged 
under the head of example and analogy. We are not able to 

Eenetrate beyond the vista of the present, and form indu- 
itable inferences with respect to the future effects of certain 
actions upon any specific individual ; for, being ignorant of the 
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inapulBive foxoes whicli generate individaal character, and the 
hmB according to idiich thej act, we want all tibe data that 
CMHdd help UB u> a condnsion of scientific Tahie ; yet we aagnr 
i^ complexion of those effects, and in i^e genenditj of cases 
find we are not far short of the truth. These conclusions 
flve found to predict in many cases with tolerable accnzacy 
iviist will be the future position of a character chiefly de- 
peoodent on fame, on knowledge, and talent, for success; 
and that with no further data on l^e part of their &amezB 
tim what is afforded by^ superficial observation. They 
know what has occurred in' past instances will occur again 
if similar conditions supervene, and they leap from the re- 
semblanoe of properties to that of effects. This is strictly 
the argument of example. It is induction on practical mat- 
ten, the laws of whose action are hidden from us, but whose 
tinifor mities we nevertheless predict, grounding our inference 
upon the effects which the laws have exhibited in the past. 
Of this kind of loose induction Horace will afford us an 
example: '^If my &tlier," says the poet, ^'wished to per- 
suade me from squandering my estate m profligate living, he 
would point to some spendthrift who had ruined himseJf ^." 
The father of the bard left him to infer from the example of 
Ba]Tas,and the son of Albus,who had hatia. impoverished 
themselves by luxurious living, that those who so act ccon- 
monly come to ruin. The staple argument of most people 
assumes a similar form. They judge simply from past ejects ; 
and according to the constancy with which the uniformity in 
question has obtained, they imply its occurrence in future. 

To such kind of inference there can be no objection, if not 
stretched further than the limits in which it nas been ob- 
served warrant ; but the evil is, that men leap from a few 
casual instances of successive or concomitant uniformity to a 
wide generalisation, implying a law of causation between the 
phenomena concerned. Having observed that the country 
prospered under unfab institutions, or that trade floucidied 

' ^ Infueyit pater optimus hoc me: 

lit fiigerem, exemplis, vitiorum quaeque notando. 
Cam me hortaretur parce, firugaliter, atque 
Viverem uti oontentus eo quod mi ipse paressem, 
Nonne vides Albi ut male vivat filius? atque ^ 
Barms inops? magnum documentum ne patriam rem 
Perdere quis velit." Hor, Serm, L 4. 
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during the last war, tliej arrive at the sweeping condufflOB, 
without looking into the circumstances of tlie case, that sodi 
institutions are essential to the welfare of the commnmtf, 
and that commerce is increased by foreign war. But pI^ 
vious to any inference being made, men should not odj 
regard things as they are, but look to the causeB which pio> 
duce them, and endeavour to discover their mutual ind^ 
pendence. If the uniformity seem to be connected with no 
law that we can discover, the extent to which it is to, lie. 
relied upon, is simply a case of calculation by the ordiiUBy 
laws of probability : where, however, it appears as the reoott 
of a causal tie between the sequential or concomitant pheno* 
mena, the laws of which, however, we cannot calculate, we 
may regard the uniformities as universal laws, and predict 
their occurrence in all instances which do not present couBr 
teracting obstacles to their agency. The discovery, however, 
of such conflicting agencies, and the nature of the law <m 
which the uniformities themselves depend, are necessary to 
raise them out of the category of conditional truths, and 
invest their prediction with scientific certainty. 

Analogical evidence, in a strictly moral sense, comprises 
that kind of inference which is drawn from mere resem- 
blance of relations^ ; as if from the assumption that the colo- 
nies stand in the same relation to the mother country as a 
child to its parent, any one were to ar^ue that iinconditional 

* " Every one knows," says Bishop Berkeley, in his Minute Philo- 
sopher, " that analogy is a Greek word, used by mathematicians to 
signify a similitude of proportions. For instance, when we observe 
that two is to six in the same proportion (ratio) as three is to nine, 
this similarity or equality of proportions (ratios) is termed analogy. . . . 
The schoolmen tell us that there is analogy between intellect and sight; 
forasmuch as intellect is to the mind what sight is to the body; and 
that he who governs the state is analogous to him who steers a ship." 
It would, however, greatly contribute to philosophical exactness if flie 
word were confined to one of the three senses for which it is now too 
indiscriminately used. We have called, in conjunction with most 
metaphysicians'**, the grounds of analogy those on which the physical 
sciences rest. If this term be accurate, another ought to be found to 
distinguish resemblance of qualities, and a third, distinct from the two 
preceding, to express similarity of relation. While the three meanings 
are huddled together under one name, confusion of ideas must ine- 
vitably ensue. 



♦ See FoundationB ot 'Ei^Aenw, ^. \l\, ^VCo. Ti^xa. 
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obedience to all the degrees of the central authority was the 
clear duty of the colonists ; or from the similarity of relation 
existing between a nation and its rulers, and a joint-stock 
company and its board, that the people were perfectly at 
liberty to choose their own governors, cashier them for mis- 
conduct, and in case of need to frame a government for 
themselves. In this narrow sense, however, analogy is rather 
suited for illustration than argument, nor can we adduce any 
example in which its force arises above that of weak proba- 
bility. Arguments which arise from the direct similarity of 
things are weak enough when the evidence does not amount 
to a complete induction ; but when we introduce the element 
of the similarity of relation of things, the amount of proba- 
bility dwindles in rapid proportion, and exhibits an inherent 
inferiority of conclusiveness. 

It, however, very frequently happens that analogical argu- 
ment is capable of meeting both cases, and rests its inference 
not only on similarity of relation, but on the direct resem- 
blance between the things themselves. As an instance of 
the high conclusive force which double analogies of this kind 
-are capable of attaining, we may adduce Butler's famous 
argument in favour of the divine origin of Christianity. The 
proof may be said to consist in close compact inference from 
the resemblance of the system of nature and the economy of 
CU)d's visible dispensation in the natural world, to the system 
of religion and the economy of God with regard to the present 
and ftiture state of our moral being. We may also regard it 
ti8 an argument by strict analogy, inferring the truth of the 
Christian religion from the fact that it puts forth the same 
relations to man and its author as the system of nature. If 
we grant, therefore, that God created nature, we cannot well 
avoid the conclusion that the Christian scheme, so similar to 
it in its deepest and broadest relations, should haVe sprung 
from the hands of the same artificer. The force, however, of 
the argument in the last case is derived from the strength 
which attends it in the former, or may be said to be con- 
founded with it. From the evidence of design and profound 
adaptation of parts to meet certain ends which the Christian 
religion exhibits, we infer its divine origin, just because similar 
evidence in the case of nature has led manitind to the conclu- 
sion that it came from God. The conclusiveness of the proof 
does not proceed from mere similarity of Te\at\oTi.,\s\>^SxwcL*vh:sfc 
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fact of that resemblance arifiing out of Yastness of design, 
intricate and elaborate co-ordmation of parts with refeienai 
to a constituted whole which mark both Bystems, and stamp' 
them as the works of the same author. The d^;ree of eofr 
fidence to be placed in this and similar analogical argumeonti' 
wiU depend, of course, on the amount of similantj as ccBt 
trasted with that of dissimilarity inyolved in the case, taka 
in conjunction with the extent of our knowledge of the indklB^ 
vidual subjects whose properties are compared. If the unfltlio 
plored region of unascertained properties be lai^^, or if i«li< 
have reason to think that many remain concealed whose diiK 
coyery might affect the probability to which the recogniBal 
resemblances point, faint stress indeed should be laid upon 
the evidence. 

Notwithstanding the argument of analogy in the caseB 
already contemplated, is never able to reach^above a high de- 
gree of probabibty, it may occasionallyform the eround of iigi4 
scientific inference in disproof of the position of an adversaiy. 
Though it cannot help the philosopher to a certain conduaiaiL 
on any one point, it can enable him by means of what the 
ancients called €p<Tra(ns\ to demolish every position which his 
adversary takes up against it. Evidence which may be inade- 
quate to establish a complete inference, may be amply suflGi- 
cient for refutation. If the peculiar character of the subject 
prevented Butler from demonstrating with scientific rigour 
the divine origin of the Christian faith, he, at all events, 
annihilated, with the analogical weapon, the position assumed 
by the deists of his day, viz., that the Christian religion could 
not be true since it contradicted and falsified the natural pre- 
sumptions and intuitive convictions of mankind, by proving 
that the system of nature involves difficulties of no less 
startling a character. He thus overthrew a falsely assumed 
principle^by the allegation of an unanswerable fac^. 

1 Instance brought forward to disprove the general principle of an 
adversary. See Earslt^e's Aids to the Study of Logic, voL ii. p. 83. 
2 Butler himself seems to have regarded his argument in this ligfat, 
for he writes: — **If there be an analogy or iSceness between that 
system of things and dispensations of Providence which revelation in- 
forms us of, and that system of things and dispensation of Providflnce 
which experience, together with reason, informs us of, i. e, the known 
course of nature, this is a presumption that they both have tiie same 
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BOOK VI. 

FALLACIES. 

^ 

PBOXHnTK. 

Si 

^ As we have followed the reasoniog process in every diver* 
aified combination it assumes in science, and laid bare l^e 
jaechanism by which every description of scientific truth is 
reached, it only remains for us to notice the vaziety of illup 
sons to which the process is exposed, — ^the difSarent forms in 
which error is capable of simulating reason and deceiving 
mankind. To some extent, indeed, this has been already 
performed. At every stage of the scientific process certain 
errors were to be guarded against and corresponding decep- 
tions pointed out ; yet, since many remain imnoticed, and all 
are more or less connected in a chain of mutual dependence 
and relation, it becomes essential to a scientific view of tiie 
subject, to allot to them a distinct portion of the treatise. 

fallacies are commonly divided mto two grand classes ac 
cording as they interfere either with the canons of the syllo* 
giam; or introduce false premises, or lead to a conclusion 
different to that ofwhich proof is required. The first are called 
fallacies in dictianey or formal fallacies, in which the conclusion 
does not follow from the premises. The latter are termed 
extra dictianemy or material fidlacies, which are good as fiu* as 
the reasoning is concerned, but Mse as to the matter, the 
premiseB being either wrongly asBumed, or the conohurian 
foreign to the subject. The first kind may be considered under 
two heads. The fallaciousness of some being evident from 
the bare form of the expression, without resard to the mean- 
ing of the terms, such as undisteibuted middle, illicit process^ 
and negative premiss ; while that of others requires the mate- 
rial sense of the middle term to be inquired into before the 
ambiguity can be cleared up, which happens in all cases of 
ambiguo4 middle term, ex^pt its n^n-distribution. Of 

author and caiue; at least so far as to answer objections against the 
former being from God, drawn from anything which is analogical or 
flunilar to what is in the latter; for an author of nature is here sup- 
posed." Introductioii to the Analogy. See Earslake's Aids, &c., voL 
u.p.8a. 
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these we shall treat in two chapters under the head of fi)nQd| I 
fallacies and fallacies of language. 

The material fallacies, in their moral and physical lebpi i 
tions, may he ranked under premiss unduly assumed, and | I 
irrelevant conclusion. The former class will lead to Ae 
consideration of non causa pro causa in all the rarious phiM 
it is capahle of assuming in hoth order of sciences, as moom- 
plete enunciation, groundless assumption, false analogies, anl 
petitio principii, or the assumption of a premiss, either ideor 
tical with the conclusion or unfairly implying it. Irrelevnft 
conclusion will comprise that large magazine of fEillaciefl so 
commonly drawn upon hy vulgar dialecticians, such as 19- 
peals to the passions, shifting ground, eternal raising of 
ohjections, and use of complex terms, which enable the dia- 
lectician, while employing the same words, to make out his 
case in a sense quite foreign to the matter in dispute. An 
additional chapter on this branch of fisdlacies will ezhaosfc 
the subject. 

There is no fallacy which does not fall naturally under 
one of the foregoing heads. Even those sophisms whidi 
arise from self-love, interest, or passion, and which so power- 
fully influence civil concerns, ordinarily involve some of the 
intellectual obliquities above referred to, and are capable of 
being hunted out and condemned on the same grounds. The 
idola of Bacon might appear to be fallacies of another genus, 
and have been so characterised by Dr. AVhewell ; yet, on a 
close analysis, they will be found mere exemplifications of 
the fallacies above enumerated, only expressed in a more 
popular form. Por, what else is characterised by Bacon's 
illusions of the Porum (idola Fori), but the common ambi- 
guities of language ; or what other thing does he caution his 
readers against, imder the name of illusions of the tribe and 
illusions of the den (idola tribus, idola specus), but the fal- 
lacies of groundless assumption and unwarrantable induction ? 
In reality, no fallacies have risen out of the application of the 
inferential process to modern science, which had not been 
already provided for under the heads of the old logical 
division. 

It must not be assumed, from the strict manner in which 
we have laid down the boundaries of the different fallacies, 
tliat each is only capable of being referred to one distinct 
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head. It occasionallj happens that one fellacy may present 
BO many different aspects, according to the light in which it 
is looked at, as to be referable to one or two heads, under 
both the formal and material division ; in which case, the 
only resource is to place it among that class to which it 
bears the nearest kinship. This is most frequently the case 
with dialectical fallacies, where the sophist either envelopes 
his false principle in a variety of disguises, or avoids its 
distinct statements in the elliptical language of ordinary 
reasoning by a suppressed premiss, leaving his hearers to 
supply one which is either untrue or does not establish 
the conclusion. In the latter case the fallacy may not 
only have as many relations to one genus as another, but, 
until the sophist haa drawn his inference, if remains a matter 
of doubt to what particular head it may be referred. Por 
example, if a man, after dwelling on the abuses of religion, 
proceed to infer that the system so deformed is false, we must 
suppose him to assume either that every power distorted 
from its natural uses cannot come from Q-od, which is a 
palpable falsehood, or that every false religion is corrupt, 
which, however true, proves nothmg, the middle term being 
undistributed. Now, in the former case, the fallacy would 
be referred to the head of ecctra dictionem ; in the latter, to 
that of in dictione. It is a matter of no concern to the 
sophist whether his hearers assent to the false premiss or 
to the unsound syllogism, as long as they can be brought 
to admit the conclusion^. 



CHAPTEE I. 

rOBMAL EALLAOIES. 

§ 1. — Illicit Process and Undistributed Middle, 

To this head may be referred all those forms of reasoning 
which violate any of the canons of pure inference, as laid 
down in the book on syllogisms. Of this kind is the fallacy 
so much in vogue of supposing the conclusion false because 
the premiss is false, or because the argument is illegitimate ; 



Whately's Logic, chap. v. 
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as if any one should show tiio futility <tf an argument ai 
vanced to prove the Divine existence, and thence infer tii 
God did not exist. In lealityy the discarded acgomeDt oogU 
to go for nothing : its refutation proves nought bejond ifi 
individual weakness, nor can it he extended rarther vithii 
involving an illicit process of the nuuor. Thus, 8iippon| 
the existence of Ood was rested on the umyesBality of ik 
belief and a nation was adduced as destitute of belia^ ik 
sophism hr which such a refutation would be e rect ed intoi 
disproof of the existence of the Deity would be — Wiiatevs ■ 
universally true must be believed; the existence of Godk 
not universally believed, therefore ib is not true ; in wtiA 
true is taken universally in the oondusion, and only p» 
ticularly in the major premiss. In like manner, othen m 
indined to infer the truth of the premises fo>m that of the 
conclusion, which involves the &llacy of undistributed middle: 
As what is universally believed is true; the exiatenoe of God 
is universally believed, therefore it is true ; where the team 
vniversalUf believed is taken twice particularly. Yet it may 
be £urly assumed, if an able reasoner produce no other argu- 
ments in defence of his position than such as are eamly 
exploded, that his opinions are untenable, and that the con- 
verse of his doctrine is true. Hence no greater damage can 
accrue to a cause than to leave its defence in the hands of 
feeble advocates, since ordinary people take their exposition 
as an accurate measure of all that can be said in its favour. 
Nothing is more common to persons who are fluctuatiiig 
between two sets of tenets, than to become firmly attached 
to one of them through hearing a weak-minded advocate 
argue against them. 

Another fallacy akin to the present is mistaking a con- 
trary for a contradictory proposition, or inferring, against the 
rules of opposition, that because one view is false its contrary 
must be taie. Thus, if any one were to argue from the &ct 
that the cholera was a visitation from Q-od, that its causes 
did not depend upon any physical laws, he would fell into a 
fallacy of this kind. For there is not such direct opposition 
between the two cases that both cannot be true together, 
which is the law of contraries. In fact, the probabilities 
are strongly in favour of the latter supposition ; sinca we 
know nothing of pestilence that may not be traced to some 
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koxd of wmtewri agency; though we caimot lay our hflnds 

2CDaL tibe pMOue eombuiatioii of causes in which some of 
3in taibd tibfiir ziae. Hub fiEdkcj appears in tiie form of 
imdistEifaabed iniddfe. 'Whatever does not depend on j^hj" 
mckl han ia a Tiiritaiikin from God ; the cholera ifi a yieitaiiioiL 
firom God; tiherefore it does not depend on physical laws. 

tt maf be dMerred^ that the infraction of the rules of 
kypoibetieala— w., pxooeeding from the denial of the ante- 
oeoent to tfaai« of tibe ccMisequenty or from the establishment 
c£ tiie conse^piBDt to the affirmation of the antecedent, also 
involves illicit process of the major and undistributed middle. 
Thofly if the existence of God be universaUj beheved, it must 
he tnifi; but it is not universaUv believed, therefore it is not 
izue.; and if the exktenoe of God be true it must be uni* 
▼orsallj believed, but it is not nniversallj believed, therefore 
i^jflJMittnie. 



CHAPTEE n. 

TSBBAIi FALXAOIES. 

§ 1. — Anibiguom IBddle, 

Is the ease of undistributed middle, the ertremes of the 
fljllogism are compared with two different parts of the same 
term : we have now to consider a ernes of fallacies in which 
the middle, being nsed in two different senses in the two pre- 
nnses, is compared with two different terms. The first class 
of them may be referred to the head of fallacies of equivo- 
cation. Of this kiud is the argument of Fkto^, which is 
generallj taken up bj those who advocate a system of 
national education as a panacea for everything: No one 
desires evil knowing it to be so; to do wrong is evil, 
dierrfore no one desires to do wrong cognisant of the true 
nature of what he desires, but only in consequence of 
ignorance. No one could assent to the major unless the 
term evil were restricted to that class of objects which either 
interfered with our own happiness, or frustrated that of 
others in matters where our own interests were not con- 

^ In his (}orglafi. 

x2 
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cemed. In the minor, howeyer, the teorm is taken in k 
most general sense, and being in that chaiacteir applied to 
the minor term, leads to a pidpablj wrong inference. Tefc 
from this argument Plato infeired that -virtue is a bmndaf 
intelligence, and is to be produced by intellectiial cnltiyatiaa; 
and n^e the proposition the basis of his ethical ajsleiB, 
in which he was followed by most of the philosopLiol 
schools among the later Ghreeks^. With a similar ^* paltering 
with words in a double sense" were the arguments of tiie 
ancients relative to the summum honum infected, the woid 
ffood being at one time intended to mean what was good fir 
oneself, and at another what was good for other peo]^ 
The proper mode of dissipating such verbal ambiguitieB is 
by drawing a distinction, and granting or denying the pro- 
position according to the different meanings implied in tiie 
statement. Of the uiie of this instrument the scholasto 
were the most powerful masters ; and it still furnishes in the 
continental universities one of the most powerful weapons d 
theological controversy. 

Another example of ambiguous middle may be inafa^riced 
in the argument by which many set themselves against a 
judicious reform of the electoral system. Thus, whatever 
interferes with the influence of property is pernicious ; the 
measure in question interferes with the influence of pro- 
perty, &c. Now, the major should never be accepted in an 
unrestricted sense ; because property may exercise a perni- 
cious as well as a beneflcial iimuence, according as it is 
administered ; and if the proposed measure simply tended to 
deprive the possessor of property of the power to abuse his 
influence, the objection would, of course, fall to the ground. 
There are a class of words which, from being indiscriminately 
applied to distinct meanings, are peculiarly liable to lead 
those who employ them into fallacies of this character. 
Of this kind is the word same, which sometimes denotes 
similarity, but is as often employed to point out identity; 
as when we say : " The same person whom we observed 
yesterday," we do not mean an individual resembling the 
one whom we saw in dress and features, but the same 
identical person ; but if the word is applied to a house or 
a stone, tne expression by no means signifies identity, but 

* Miirs System oi liogic, ^o\. u- ^. a.a.^. 
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mere Bimilarity of relation. Erom this double signification 
of words arise frequent cases of ambiguous middle, as in the 
argument of Bishop Berkeley to prove the existence of an 
eternal mind : " Ideas cannot exist without a mind in which 
they inhere ; I have the same idea to-day as I had yester- 
day ; but this would be impossible, unless there was a mind 
in which it could exist during the interval of its absence." 
Here Dr. Berkeley confounds, under the word same, resem- 
blance with identity, and uses the term in the latter sense 
when he ought only to have employed it in the former^. 

Occasionaily this fallacy assumes the form of an interro- 
gation, in which many questions are asked irnder the guise 
of one ; so that whatever answer is given the sophist may 
bring under the response the cases to which it does not 
apply. To detect the ambiguity it is necessary to answer 
each question separately. Thus, the question discussed by 
Cicero in the third book of the De Officiis, whether anything 
vicious is expedient, belongs to the fallacy of interrogation ; 
from the ambiguity of the word expedient, which sometimes 
means conducive to temporal prosperity, sometimes con- 
ducive to the greatest good. Now, if the reply to this 
question be in the negative — that is, if the latter sense be 
applied to the word expedient, it is the custom of the sophist 
to introduce the former. For example : What is vicious is not 
expedient ; whatever conduces to wealth and aggrandisement 
is expedient ; therefore it cannot be vicious. If the response 
be affirmative, of course the order will be reversed : Some- 
thing vicious is expedient ; whatever is expedient is desirable ; 
therefore something vicious is desirable. 

Another group of fallacies under this head arises from 
men taking for granted that paronymous words — i, e, those 
which spring from one root — must convey exactly the same 
meaning. This assumption is of common occurrence, as few 
express the terms in precisely the same words throughout 
the discourse, but contmually vary them to suit the structure 
of the sentence, and to divest their style of a pedantic air. 
Nor is the practice at all illogical, so long as the variety of 
expressions in which the terms are clothed point to the 
same identical meaning ; but since paronymous terms do not 
invariably do so, the assumption, when not carefully watched, 

' Mill's System of Logic, vol. ^. p. 4b\. 
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is often likely to mislead. ThuSy if any one infened torn 
the fillet that theorists and prqjectorB are unfit to be tmai^ 
that his neighbour ought not to be trusted becsiue beki 
formed projects or theories ;. he would ixapiy that the U 
sense wnich we attach to mere theoiiste and prqjectanii 
equally applicable to any one who fomiB the<»ne8 and p» 
jects, which is by no means the case. It is not indisfpeDnUB 
to sophisms of this kind that the fidlacy lurk in the mUb 
term. Though classed under that head, it may lie in odb rf 
the terms of the conclusions. Thus : To be acquainted iritk 
the guilty is apresumption of guilt ; this man is so acgnaiiilBd, 
therefore we may jpresume that he is guilty. This argamnfc 

Proceeds on the supposition of an exact correflpondaitt 
etween jpresume dcmi preawmptiony whiohy howeyer, doeanot 
exist; for presumption is commonly used to express aUsd 
of slight suspicion, whereas to pretwne amounts to abah 
lute belief^. Such £Edlaciea being built on the gramaiaU 
structure of language, are usaaUy termed MallaekL^fiym^ 
dicUonis, 

As an additional instance of this dasa we may cite tilieuai 
of the word representative, which, from the verb which fatm 
its root, is taken not unfrequently to mean, in the case oft 
member of a legislative assembly, a person who is bound tore- 
present theexact opinions of the majority of his constituents on 
all points, and never to act on his own responsibility; whereas^ 
law and usage has defined the term to mean one who is 
chosen to represent the interests of a certain constituency 
according to the best dictates of his own judgment, and unr 
biassed by any undue extraneous influence. Such a person 
may consult the opinions of his constituents before making 
up his mind on a question that may concern them, but he is 
not bound either to be their spokesman, or resign his seat, 
though he may pursue the latter course from motives of 
delicacv. 

Under the head of ambiguous middle may be ranked the 
fallacy of division, which consists in the middle term being 
used m the major premiss collectively and in the minor dia- 
tributively ; and the fallacy of composition, which simply re- 
verses this order, taking the distributive sense first and the 
collective sense after. Of these the most glaring examples 
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: Seven is one number ; five and two ffire seven ; therefore 
five and two are one number; ortbe reverse: Fiye and two 
are two numbers ; seven is five and two, tberefi^re seven is 
two numbers. Of the last kind is the Owenite fallacy, di- 
rected against the doctrine of human responsibility: He 
Tvho neeessaiilj goes or stavs is not a free agent ; you must 
necessarily go or stay, &c., m which the major is ^' he who is 
csompelled to go or compelled to stay, is not a &ee agent/' 
which can be readily conceded ; but as the minor changes the 
middle term into sheer compulsion to take the alternative of 
these two courses, the conclusion is abortive. Such, likewise^ 
is the &llacy which leads many to speculate in lotteries, 
which is thus stated by Dr. Whately^ : The gaining of a high 
prize is no uncommon occurrence ; and what is no uncommon 
occurrence may reasonably be expected ; therefore the gain- 
ing of a high prize may reasonably be expected. The con- 
clusion, being evidently confined to the person who makes the 
inference, must mean '' reasonably expected by a certain in- 
dividual ;'* therefore, for the major premiss to be true, the 
middle term must be understood to mean, " no uncommon 
occurrence to some one particular person ;" but the minor, 
whieh has been placed first, can only be true in the sense of 
no uncommon occurrence to some one or other, and thus 
gives rise to the fallacy of composition. 

This fallacy is of frequent occurrence in civil^coneems, as 
is instanced in the mode in which people lose sight of the 
aggregate results of acts in their separate insignificance. 
Thus the profligate forgets while he infers that each single 
indulgence can be of littie harm to his constitution, that the 
collective amount may undermine its vigour; nor do the 
avaorieious seem to be aware, while th^ attempt to convince 
their ovm conscience and others that they are not bound to 
subscribe to this or the other benevolent institution, that the 
practical conclusion which they draw is that all charity may 
be dispensed with. 

The last verbal fiedlacy we shall notice is the fiUacia aceu' 
dentis, together with its converse, j/%(^acta a dicto secundum 
^uid ad dictum simpliciter; in each of which the middle is used 
in one premiss to signify something considered in its absolute 
essence^ and in the other to imply, besides its simple nature, 

^ Logic, ch. T* 
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the accidents and relative conditions it is liable to assume. 
Thus, in the fallacia accidentis we draw a simple, unrestricted 
absolute conclusion &om one that is onlj true by accident, 
as if we were to deciy antimony because (on account of its 
misapplication) it produces bad effects ; or to attribute todo* 
quence all the evils to which its abuse leads ; or to medidne 
the errors of certain ignorant practitioners. Of a similar kind 
is the fallacy of the epicureans, who concluded the gods must 
have human form, because, among aU creatures in the world, 
men alone had the use of reason. The gods, said these philoao- 
phers, are very happy ; none can be happy without virfcue; 
there is no virtue without reason ; and reason is found nowhere 
except in the human form : it must be avowed, therefore, 
that the gods have the human form. Beason, however, is not 
essential to the human form, but only accidentally connected 
with it : it was, therefore, puerile to conclude that because 
the gods were endowed with mind they must also have hands, 
feet, and other human appurtenances. The converse fallacy 
of passing from what is true in some respects to vrhat is true 
absolutely, may be instanced in another argument of this 
school of philosophers to prove the same proposition. The 
gods must be invested with the human form, because that form 
is most beautiful, and everything beautiful must be in God. 
Por, as the human figure is not beautiful absolutely, but only 
in relation to bodies, it does not follow that it must be in 
Grod, who is only the inheritor of absolute perfection : i. e. 
perfection without any imperfection. The following is a 
similar fallacy, which Cicero puts into the mouth of Cotta to 
disprove the existence of God : If God exist, he must be in 
possession of all virtue ; but we can attribute no virtues to 
God like those in men, therefore no deity exists^. It did not 

* " How," says Cotta, " can we conceive God, since we can attribute 
no virtue to Him? For shall we say that He has prudence? But since 
prudence consists in the choice between good and evil, what need can 
God have for this choice, not being capable of any evil? Shall we say 
He has intelligence and reason? But reason and intelligence serve to 
discover to us that which is unknown from that which is known. Now 
there can be nothing unknown to God. Neither can justice be in God; 
because this relates only to the intercourse of men; nor temx)erance, 
since He has no desires to moderate ; nor strength, since He is susceptible 
of neither pain or labour, and is not exposed to any danger. How, 
therefore, can that be a God which has neither intelligence or virtue?" 
CicerOf Natnra Deorum, b. iii. 
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■pfeike the framer of this argument that there was just a 

pnibiUtjr that virtue in man might only exist in a relative 

Hftfete from the imperfection it exhibits, and that the source 

Bom which it was derived might be traced back to its full 

yon itude in Grod. To deny that there is no virtue in God, 

wcause the imperfect virtue which exists in man cannot be 

4acaribed to Him, is tantamount to the assertion that because 

:iio rivers can exist in the sea, the ocean has no water ; or is 

'equivalent to saying that the fact which proves God to have 

no inteUigence is that nothing can be hid from Him ; that, 

in other words. He sees nothing, because He sees everything ; 

that He can do nothing, because He can do everything ; that 

He enjoys no happiness, because He possesses all happiness. 

It is, as if a rustic, who having never seen any houses but 

tiiose covered with thatch, and having heard that there were 

no roofs of this nature in towns, should conclude that there 

were no houses in towns, and that the dwellers in them were 

exposed to all the inclemencies of the weather. 



CHAPTEE III. 

MATEBUlL tallagies. 

§ 1. — Non CauBa pro Causa, Fallacy of Oroundless 

Assumptions. 

The largest group of material fallacies may be assigned to 
undue assumption of premiss ; which is in fact the cause of 
nearly all the sophisms which have obstructed the progress 
of science, either in the shape of incongruous theory, false 
objections, or any erroneous statement of fact. The false 

§ remiss is not unfrequently introduced as a thing quite in- 
nbitable, of which mankind never ventured to exercise the 
slightest doubt ; just as Charles the Second made the mem- 
bers of the Eoyal Society believe, that a live fish did not 
increase the weight of any vessel of water in which it was 
placed, by requesting an explanation of the phenomenon 
as a real fact. Sometimes the groundless statement is in- 
troduced as "a weU-known feet, universally admitted," 
or " a circumstance not a little remarkable ;" or it may 
be covertly insinuated, by way of illustrating the pre- 
tended fact which ia bo assumed. ThuB^t^^^ OYiQiViQna.tsk <^€ 
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Copemicos azgaedthat the eaiih did not more ; becauByiB 
that eyent, a stone let fail fiomthe top of a high tower wodd 
not reach the ground at the foot of the tower, but at a Httfe 
distance from it, in a contrary direction to the earth's oohdel 
In the same manner (said they) ob a hall wJien droppedfm 
the nuut-head of a ship in JuU aaU does not fiM eaae^sd 
thejbot of the mastj hut nearer to the stem of the veneL The 
Copemicans might have silenced these oSjections by dnp- 
ping a ball from the mast-head; as it tmnaed out 1900 
actual experiment that it does fall at the foot aa the theaj 
requires. But the spurious fiict was so plaasiblY stated tint 
the Copemicans admitted its truth, and straggLed Yajoly to 
make out a difference between the two caaes. 

To this head may he referred that wide class of fidladei 
which ascrihes objective existence to abstractioiu. Erom 
the abstract principle that nature abhors a yacuum, philoso* 
phers formeriy taught that vessels full of water bredk when 
they freeze, and by the contraction of the water leanre a 
vacuum which nature canuot endure. It has, however, been 
discovered that the fracture arises from a contrary reason ; 
since water when frozen occupies more space than in a state 
of fluidity, and consequently breaks the vessels which do not 
afford room for the expansion. Of a similar nature were the 
abstractions which corroded the bulk of the Aristotelian 
physics ; such as the abstract perfection of circular motion^ by 
which the Stagyrite attempted to prove that the planets move 
ia perfect circles ; and the assumption that generation and 
corruption only happen between contraries, which led him to 
infer that the heavenly bodies were incorruptible, simply 
because circular motion had no contraries^. Extreme m- 
stances of this tendency to substitute a priori conceptionB f(v 
actual realities, may be foimd in the abs1a<act notions by which 
many of the ancients sought to resolve the principles of the 
imiverse. Some placed the explanation of all phenomena in 
the " TO flwrcipoir," or infinitude of things ; others in the to At 
and the to iatj 6p, that is to say, in entity and nonentity;— 
while an authority, which was destined to conmiand opinions 
for nearly two thousand years, settled this important point 
by decidmg that matter, form, and privation were to be con- 
sidered the principle of all things, 

' Galileo SyBtemaCo8iBkniii^T)Viii.i.>^^ 
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Anotliar prejndice l^t leads to the fallacy of groondlesB 
assnmption, is tbe notion that differences in nature coire- 
spond to distinetions in language ; extreme instances of 
which maybe jfound in modem as well as in ancient inquiries. 
"With the Ghreeks, howeyer, this Mlacy was most conspieu* 
oxalj prominent^ partly on account of the philosophic ert;ruc- 
ture of their own language, which led them to imagine that 
all i<;s generalisations of natural phenomena were exact tran- 
scripts of reality ; and partly because their own ignorance of 
every other language debarred them fcam perceiying the true 
fimctions of language, or from drawing a distinction between 
tesnns loosely abstracted from things by vulgar perception, 
and others which had been scientifically invested with a 
determinate connotation. EEence they never [dreamt it was 
necessary to distinguish things which their language con- 
finmded, or to combine objects that the popular phraseology 
of tlie country had kept apart ; but they set on analysing ana 
sifting the general t&sms of their language, as if the vaj^e 
notions thejr embodied, had been formed by some inspmd 
prooesB, andf warranted by Heaven to reflect the exact reedity 
of things. Accordingly, when Gi^hales was asked what is ate 
gieacbest thing? he replied. Place ; for all other things are in 
the world, but the world is in it. In Aristotle we have the 
consummation of this mode of peculation. Thus, in in- 
goiring into the existence of void, or empty space, he enn- 
meratra the different senses in which we say one thing is 
contained in another. For example, the part is in the 
"wbokBy as the flnger is in the hand ; l^e species is in the 
gemis as man is included in animal; the government of 
Gbeece is in the king, and various other senses are exem- 
pEfied, but of all these l^e most proper is when we sajF'a 
tioDgis in a vessel, or, generally, in a place. Then examining 
wliflt place is, he comes to the conclusion tiiat if about a 
body there be another body including it, it is in place^ and 
not, if otherwise. Proceeding, then, to the question of a 
▼old, he, as usual, examines the different senses in which the 
term is used, and adopts, as the most proper, place without 
miatter. He then proves that so blank a tning cannot exists 
from such arguments as these : In a void there could be no 
difference of up and down ; for as in nothing there are no 
£fferences^ so mere are none m privation or ne^i4ion \ but a 
raii J8 meiefy a pnyation OS negation of mtiJckfiit^^C^ssfi^us^^ 
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in a void bodies could not moTe up and down, which it is in 
their nature to do. When we compare snch attemptBio 
extract facts out of the loosest forms of language with the 
scientific reasoning of our day, we may cheerfiillY allow Ae 
ancients their decided supremacy in the walks of scnlptore 
and eloquence, in consideration of our more splendid domi' 
nion over nature. 

"We are not imfrequently led to take our own conceptunu 
of the possible, as mmishing the actual limits to which its 
boundary extends ; nor is this unfair, if the things we phue 
outside the line be really impossible, in the light of Ediig 
absolutely inconceivable without over-riding soncie of tiie 
elementary principles of the thinking faculty. Thus it 
would be by no means wrong to assume that the same object; 
cannot be in two places at the same time ; that sometmng 
can spring out of nothing ; or that the laws of number can 
be otherwise than what they are. But the evil is, that men 
confound this strict sense of the word impossibility, with that 
which belongs to what is purely inconceivable ; on the score 
of the matter which is placed in that category being entiiefy 
strange to them, and requiring some strain on their concep- 
tions before they can bring their mind to entertain it. Thus 
St. Augustine denied the existence of the antipodes, be- 
cause he could not see how it could be brought about; 
and Bacon rejected the Copemican system simply because 
he could not conceive so great a void in the celestial regions 
as that system assigns to them. In like manner the Carte- 
sians waged war against Newton's law of gravitation, assum- 
ing the principle that a thing cannot act where it is not ; and 
so plausible did the objection seem to that great astronomer, 
that he imagined a subtile ether to line space, through the 
medium of which the attraction of the various planetary 
bodies might be conveyed to each other. " It is inconcewahle^^ 
said Newton, in propounding this theory, " that inanimate 
brute matter should, without the mediation of something 
else which is not material, operate upon and affect other 
matter without mutual contact. .... That gravity should 
be innate and essential to matter so that one body should act 
on another through a vacuum, is to me so great an absurdity 
that I believe no man who has a competent faculty of 
thinking in philosophical matters can ever fall into .it.** It 
doea not appear to have atruck. ISe^wXiOu, ^^^ ^>^ ^c«^sjt^*wi 
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the mere inexplicability of the phenomena, that motion by 
impact is quite as mysterious asmipulsion at a distance, with 
no intermediate agencies between ; and that since the latter, 
as we are fiillj assured, is the ordinary mode by which one 
spiritual substance acts upon another, we can nnd no diffi-^ 
culty, if circumstances require it, to inyest material sub* 
stances with a simikr property. 

The same conception of impossibility has been at the 
bottom of most of the absurd theories of modem times, from 
the vortices of Descartes to the Neptunian system of geology. 
In metaphysics it has exercised rampant sway, as may be wit- 
nessed in the theories of Malebranche and Leibnitz to ac- 
count for the conformity of states of mind with peculiar dis- 
positions of bodies without direct contact, which these phi* 
losophers believed impossible. Leibnitz attributed the fact 
of such dissimilar substances acting in concert to a ^' pre-esta* 
blished harmony" existing between them ; which caused their 
motions to beat always in imison, just as two clocks which, 
though unconnected, strike simultaneously, and always point 
to the same hour. Malebranche's theory of ''occasional 
causes" was a refinement on this conception. Instead of 
supposing the clocks originaUy arranged so as to strike 
together, he held that when the one strikes G-od interposes, 
and makes the other strike in correspondence with it. 

jN'o prejudice is so apt to lead men to assign real causes in 
nature to the agency of pure chimeras, as that of mistaking 
their subjective notions for objective laws; as may be witnessed 
to a great extent in astrologers, who, referring every natural 
production to the influence of the stars, made out that there^ 
must be an immoveable heaven beyond the celestial orbs, 
because the earth produces different things in different 
countries ; just as if India could not produce ivory, and Sabea 
precious drugs, and Italy wine and oil, imless there were an 
immoveable heaven to present a diversified and unchangeable- 
aspect towards different portions of the globe. To the influence 
of this prejudice may be ascribed the popular notion, that the- 
advent of comets and eclipses always portend great evils to 
subjects and princes ; which has caused an infinite waste of 
stout prophesying and prediction to the no small terror of 
nations. Had the chronologies of Helvicus borne the most 
distant approximation to truth, Bome would have been de* 
stroked some scores of times ; nor haa it ^ieew lot ^«Dit ^^ 
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aimilar forethouglit in modam tunes thai; Paru and LondoQ 
have not as often undergone the samefate^. ThemiiiB^ 
however, is xiot that direful m(»talitie6 and piagae, orfte 
death of some great potentate happen to ooinciae with it 
arrival of a comet or an edipse, out that they fall aiim 
often without them; for such celestial phenomena earn 
round so frequently, that we are inclined to suspect bv tia 
laws of chance that wars and pestilence should be onener 
associated with them. Moreover, there is no reaaon lAj 
causes so general and removed as these should have any eoa* 
aiderable effect on the earth, or act at one point mare tba 
another, or threaten a king rather than a tobacconiat. 

With the latter class of groundless asaumptiana ma^ k 
ranked the inclination to take refuge in omens and aa> 
guries as exponents of the future, which is so prevalent 
among the inferior orders of our day, and which exarciied 
so potent an influence over the destinies of the ancient 
empires. Even Dr. Johnson would not go abroad on 



day, through a pre-existing xiotion that he must encomite J 
misfortune; and we all know that no Italian host wiD 
dine thirteen together, or sit down with a party of eleven. 
If an ancient general missed his footing in lanrfiTig on aaj 
expedition, the omen told so fearfully on the courage of m 
soldiers, that the chances of his success were consido^ 
ably diminished. Hence Casar, who was much in advance 
of his time in aU respects, on accidentally stumbling in effect- 
ing an embarkation on the A&ican coast, had the presence of 
mind to convert the direful presage into a favourable one, by 
exclaiming, " Africa, I embrace thee." Frequently the omen 
took the form of a lucky or unlucky name, which the gods 
were supposed to send in prognostication of a future event 
Thus the Qreeks, as Herodotus tells us, were encouraged in 
their enterprise on their way to Mycale by the arrival of a 
deputation from Lamos ; from the fact that one of the indi- 
viduals comprising it was called Hegisistratus, or the leader 
of armies. 

Another fallacy no less generally diffused, may be noticed in 
the practice of blending our own mferences with descriptions 
of what we have seen, so as to confound the conclusions 

* What Cervantea did for the old romancers, Dean Swift accom- 
plished for this class of propheciers : none have auryiyed the renowned 
predictions of his Isaac Bicker&taff. 
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drftwiL from fiMstwi^ actual obsenration. Thua it waaatoutlj 
mamtuned "by the aati-Copemicans, tliat the system of 
Hie Danifidi Mbtomojaeir could not be tarue, because they mno 
tihe Bun rise and set ; the stars revolve in circles round the 
pole; and tbej fait ihe earth to lemaiQ immoveable under their 
£rat. But we now know that their alleged exgeoA&toe con* 
fiiated entiralj of inferences &om a set of phenomena eqmlly 
reoondleable botibi with the Ptolemaic sj^m, and with l^t 
againflt which tiiey objected. To the same al)sence of ability 
to discriminate between inf^ence and the perception on whi^ 
inference is grounded, may be attributed many of the marvel- 
lous stories by which posterity is astounded and amused. A 
wandering meteor in a churdiyard is sufficient to call up in 
the mind of a rustic the presence of a supernatural visitor ; 
nor could many observant travellers of antiquity get rid of 
the impression dmved from the oght of some Africans in a 
state m abject abasement, that they belonged to a race of men 
whoBe heada grew out of their breasts, and not £rom their 
riioiilderB. It is singiilar to observe how fiill of conjectural 
iafianmce is the most naked statement that can be wrung 
oat of an illiterate person concerning the facts which he saw. 
Hie observes a sheet of lightning stoike a house, and imme- 
diately iKeireBBtes his conviction that he saw a bolt drive in 
the wall, and not unfrequently goes in search of it. Every 
wmd in his description has its surmise, and each sentence is 
accompanied with a theory. So jGeut, as Dugald Stewart ob- 
serves, is a plain ungamished statement of natural fact from 
being a result of nature, that the capacity to perform it may 
be regarded as unequivocal evidence of a mind trained by 
long and successM study to the most difficult of all arts, the 
interpretation of -nature*. 

A common assumption, and one by no means confined to 
vulgar minds, is the nabit of assigning anything as a cause 
which precedes another, or exists in casual connexion with it. 
Thus, because the wealth and power of the country increased 
under thet)ld electoral system, and during the continuance 
of the Test Act, it was a standing argument with a large 
portion of the community when the abolition of such things 
were talked of, that the prosperity *of England was owing to 
their influence. Eor a similar reason it has been assumed that 

' ^ ElementB of the Philosophy of Mind, vol. ii. ch. u« f^^« 5. 
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the national debt is the caiue of the natioxuil prospaEi^{ 
that, because in medisdval timeB provudonB were more egniq 
distributed, a low degree of refinement is more fiivomAb 
to the enjoyment of the masses of a community than a \a^ 
state of civilisation^. In the same manner it was condnddl 
that the star which is called the dog-star is the cause of fti 
heat which prevails during the time of its ascension, and fta 
increased mortaHty which attends its zenith in warm dtiei. 
Yirgil himself, unless his language may be deemed figontne^ 
was gmlty of this fallacy when he wrote : 

Aut Sirius ardor : 
nie sitim morbosque ferens mortaHbus 8&gris 
Nascitur, et I^byo contristat lumine coelum. — .^Eai. z. 278. 

Now if there were any truth in such conjectures, it would 
follow that in those countries where the situation of the ster 
above the horizon is most perpendicular, heat should be fhd 
most severely felt ; but so far is this from being the case, tliife 
its greatest altitude is accompanied vnth extreme cold. Sudi 
fallacies, though receiving a distinct name in the scholaBtto 
logic, as that of post hoc, ergo propter hoc, or cum hoOj mp 
propter hoc are only violations of the cautions vdth which we 
have surrounded the method of agreement ; and all in&actioDB 
of similar rules vrith respect to the other methods may be 
regarded as so many distinct &llacies, and invested vrith 
corresponding designations. 

§ 2. — Incomplete Enumeration, 

One of the most common infringements of a principle 
affecting the validity of three of the experimental methods is 
that of incomplete enumeration, or of forming a conclusion 
upon the effects or causes of certain phenomena before ex- 
amining all the circumstances in connexion vnth them. This 
is the fallacy of inductio per emimerationem simplicenif which 
Bacon censured as one of the primary sources of the errors 
which infected the ancient systems of philosophy. Men, 
after observing a few facts, grasped at the most sweeping 
generalisations, being impatient of the tardy results of passive 
observation, and having no idea of the experimental mode of 
investigation. Hence in everything which concerns natural 

^ ^OY. Org, A.^\v. 4^. 
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phenomena their theories went astraj, as they assumed in- 
stances which nature either flatly contradicted^ or failed to 
corroborate hy actual fact. On such loose inductions Bacon 
attempted to throw ridicule by citing the case of an ancient 
sceptic whoy— -on being shown by a Pagan priest the register 
of uiose who had discharged the benefactions they had made 
to the gods on condition of their preservation &om impend- 
ing shipwreck, as a proof of the miraculous interposition of 
God,— nirily asked, wnere were the names of those registered 
who, after making similar vows, had perished. 

Yet instances of such loose reasoning are by no means 
wanting in modem times, even among men of great 
eminence, and are to be traced in many of the ordinal^ 
axioms of civil intercourse. Locke, for example, in his 
Treatise on Education, seriously advises all parents and go- 
vernors of children to inure them to great hardship, dining 
them at all hours in the day, bathing them in snow during 
winter, and habituating them to long fasts and fatigues; 
because, he remarks, those who have undergone such dis- 
cipline never fail to carry a robust bodv through manhood, 
and live to extreme old age: but had this distinguished 
metaphysiciaiL taken pains to collect the number of those 
who had died under the experiment, he would most likely 
have modified his opinion. Another instance occurs in the 
plausible notion so generally entertained by the old political 
economists, that men of lavish expenditure encourage in- 
dustry, while the mere hoarder confers no benefit on society 
by his gains^. Here, then, are two sets of phenomena in- 
volved, one open and palpable to the senses, while the other 
lies under the surface, and cannot be reached unless by a 
penetration which, irrespective of sense, follows out things to 
their natural results. The fallacy consists, as most sopmsms 
of this Mnd commonly do, in losing sight of the latent effects, 
and restricting the generalisation to mere sensible pheno- 
mena, as if they were the only instances concerned. The 
generous expenditure of the liberal is observed to feed 
ibour, encourage industry, and stimulate the arts : every 
tradesman flourishes with whom they have connexion, and no 
misery is seen at their gates. It is, however, overlooked 

1 The first paradox was maintained by Coleridge, the second by 
Bousseau. 

T 
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ihat the money of the cvHricioiiB, as &r ai the greofe hhmh 
of the oommunitj' are concerned^ is more QBefullj' emplojed^ 
for their saYings, after passing into the hands of their Mnkv, 
or haying been investea in the funds, is lent to some hu 
chant or maiinfacturer, and employed in hiring spinneFsal 
weayers, or opening some new channel of commercial enkh 
prise^andthns gives occupation and bread to £ir more haadi^ 
at one venture, than the money of the generona erapkj 
during the whole of their career. But the carelesB obsera 
does not see what becomes of the miser's money. lb 
vulgar impression is, that it is locked up in an iron dhtti^ 
which is not opened imless at the dictation of stem iiee» 
sity ; while the number of flourishing tradesmen that fti 
profusion of the liberal feeds, is at once evident to the moit 
obtuse vision ; and this in so palpable a manner, that so 
one ever thinks of the fiur greater group of artisans whosi 
it might empW in industrial and £Eur*more remimersfcife 
occupations. Hence comes the prejudice universal prefiooB 
to the time of Adam Smith, and even not yet exploded among 
the majority of the educated dasses, that prodigalitj eneon^ 
rages industry and parsimony oppresses it^. 

§ 3. — Fallacy cfFahe Analogies, 

Analogies, whether including similarity of relations or 
resemblance between the properties of objects themselves, 
are generally introduced in discourse either for the purpose 
of mere iQustration, or of moving the intellect to the recep- 
tion of certain opinions in the shape of direct evidence^ or 
by way of argument and illustration combined. In the two 
latter cases only it falls under the cognisance of logic ; the 
former branch of the subject belongs to the rhetorician. 

An error in analogical reasoning may occur either in over- 
estimating the probative force of the proof, or in asserting or 
implying resemblance in points which are essential to the 
argument, simply from resemblance in other features which 
are indifferent to it. It is to the last case that the fallacy 
in question more particularly applies. A common instance 
may be cited in the inference commonly drawn in favour of 
despotic government, from the similarity of relation which 
holds between a prince and his sulijects and a father and his 

* Mill's System olXf>gv<i,'^o\.i2L, ^. \aQ, 
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fintilj. The ecmiiiKm people of eveiyconmiiimij^ are alwa 
in a state of infimcjr^ and Bince paternal anthonty is neoes^ 
mry to promote the happiness of children, it is argued that 
the superior sagacity of the prince ought to interpose bj 
direet mandate to advance the welfare of his subjects. Nor 
would the inference be at all unfair, if the analogy agreed 
in the essential point which contributes to make paternal 
goremment the best possible form for the administration of 
priyate concerns — ^yiz., the affection of a father for his family 
and his superior wisdom and experience. But it is just in 
this Tery point where it breaks down. For experience shows 
tiiat we can never rely upon the existence of these properties 
in political despots ; evu favourites in many cases getting 
between them and their subjects, and creating jealousies and 
misondantandings which involve either one or both in ruin. 
Were parental management likely to be disordered by similar 
eauses, the result w^d be anything but good government. 
Another instance of this fallacy may be adduced in the 
eommon opinion that states, by the very constitution of 
things, have the same periods of infancy, manhood, and de^ 
erepitude that are found in the individuals who compose 
them, — that after the enjoyinent of a certain amount of 
vigorous action decay must stamp its furrows upon empire 
just as it writes its wrinkles on the human body. Loose 
generalisations of this sort &om history m&j furnish simi« 
utudes to illustrate or adorn; but if obtruded in the shape of 
analogies from whence to reason, they will occasionally bd 
fi)und upon examination rather to turn the argument the 
opposite w&j than make out the conclusion. Thus, in the 
present case, the decay of the vital powers in naturid bodiei 
are traceable to the spontaneous pro^ss of those very 
changes of structure which in their earher stages constitute 
their growth to maturity; while so far is this from being 
the case in political bodies, that the advance of those changes 
cannot, unless by palpable mismanagement, have any effect 
but the still further continuance of growth. Hence the 
analog in question establishes an opposite conclusion to 
what it was intended to make out. JFor, if it prove any- 
thing, it certainly is this, that bodies politic can only die 
of disease or violent death ; or, in other words, that they 
can have no old age. • . . > 

X2 ; 
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This sopliism, wliich scholastics termed d non iaU fro ^ 
is generally allied with that of peHHo principiij the ftoalogTy 
which is the very thing to be provea before it can be m- 
duced in evidence, being first assumed and ai^g^ed from u if 
tmiversally admitted. In this form it is frequently used to 
throw ridicule upon an opponent's reasoning, when he has ifr 
cautiously let slip one or two loose expressions which adndi 
of being illustrated by a burlesque paiullelism. A ludicroa 
example of the fallacy in this fi;ui8e may be found in tiiB 
parliamentary debate on unlawful societies in Ireland, whid 
took place in 1824^, " True philosophy," Mr. Maddntodi 
had said, in alluding to the word hate applied by the Cathblie 
Association to the Orangemen of Ireland, — ^** true philosophj 
will always contrive to lead men to virtue by the inslm- 
mentality of their conflicting vices. The virtues, whert 
more than one exist, live in harmony together. But i^ 
vices bear a mortal antipathy to each other, and furnish to 
the moral engineer the power by which he can keep them 
under control." "Admirable!" replied Mr. Canning ; "bnl 
the poor man who has but one vice must be in a very poor way 
—no fulcrum, no moral power for effecting his cure ; whereas 
his more fortunate neighbour, who has more vices than one 
in his composition, is in a very fair way, indeed, of becomiDg • 
an honest member of society. How would the honourable 
gentleman like to have this doctrine introduced into his 
aomestic establishment ? If I had a drunkard in my house- 
hold and dismissed him on accoimt of this fault, it would be 
totally out of my power to recommend him to the honour- 
able gentleman. But if I had the good fortune to discover 
he was also a thief, might I not with a safe conscience send 
him with an excellent recommendation, saying, I send you a 
man whom I know is a drunkard, but whom I am happy to 
inform you is also a thief ; you cannot do better than employ 
him ; you will make his drunkenness coimteract his thieving, 
and bring him out of the conflict a very moral personage." 
This felicitous exaggeration is founded on a misconception 
of the word vice, confounding it with crime, and then se- 
lecting two cases which instead of being conflicting are in 
reality accessory to each other. It may be remarked that 
the most brilliant raillery of this logical statesman may be 
traced to a dexterous employment of analogical fallacies. 
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re is no more effectiye weapon in dispute than the Miacj 
; non talijpro tali sharpened with an uronical edge, 
Jnder this head may be classed those fanciful analogies 
n which many of the ancients founded physical theones, 
which have drawn some of the modems mto inferences 
;e at war with common sense. Thus Pythagoras, finding 
; the relative distances of the planets bore an exact pro- 
don to the divisions of the monochord, concluded that 
action of these bodies in their orbitual motion gave rise^ 
he fictitious music of the spheres^ ; as if the melody of 
harp entirely depended on the ]jroportion of certain dia- 
;es between the strings, and not in the least on the sound- 
board or wires of the instrument. It has been similarly 
I, that because certain combinations of numbers prevailea 
3me natural phenomena, they must run through the whole 
ature ; as, that there must be four elements, since there 
only four possible combinations of hot and cold, wet and 
; that there must be seven planets, because there were 
)n metals, and even because there were seven days in tho 
k. Kepler himself limited the number to six, simply 
kuse there were only five regular solids: besides, mx 
a perfect number that is equal to all its ffictors— viz., 
2 + 2 or 3 + 3, which was an additional reason why 
>e must be exactly six planets. The Fythagorians, in a 
lar way, were unanimous in thinking that the decimal 
iber, as^ it surpassed most others in ner&ction, must be 
id in every celestial combination; and being acquainted 
L only nine heavenly bodies, to make up the enumeratioii, 
Ltly maintained that there was an antichthon or counter- 
h on the other side of the sun invisible to us. Even Huy- 

Shakspeare's delightM allasion to this conceit in the Merchant of 
ice will, no doubt, be familiar to many of our readers : 
<* How sweet the moonlight sleeps upon this bank; 

Here we will sit, and let the sounds of music 

Creep in our ears: soft stillness and the night 

Becomes the touches of sweet harmony. 

Sit, Jessica: look how the floor of heaven 

Is thick inlaid with patterns of bright gold; 

There's not the smallest orb which thou behold'st 

But in his motion like an angel sings, 

Still quiring to the young-eyed cherubims: 

Such harmony is in immortal souls; 

But while this muddy vesture of decay 

Dotb groBBlj clotfe it in, we cannot Ikmx \^— •Ks^'f • k^ \« 
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g^iui was persuaded that when the number of the heafenlj 
bodies had reached twelve, that further look-out web UBelen; 
•j— even Divine power could not go bejrond that sacred number. 
Of a similar Kind was the assumption of the ancients, tint 
because nature in many objects realised their abstract ideal 
of perfection, that a similar adherence to the most peE&d 
imaginable entities ought to pervade the entire univens. 
This was a most convenient pnnciple, which dispensed wiUi 
all examination of instances, and enabled them to come toi 
conclusion upon the laws of bjolj natural phenomenon wift 
little expenditure of thought. Thus, if any action of natun 
was to be investigated, the ancients had onlj to ask iikem' 
selves in how many possible ways a thing could be bron^ 
about, and select the most perfect, as the sure course wkdi 
nature followed. For instance, because the heavenly bodia 
were perfect, they must move in circles, and that with ii)ii£Qnn 
motion ; for irregularity of movement would be censurable in 
men, and could not be tolerated in the celestial regions. !Nor 
was the force of such reasoning lost upon some of the modems; 
for the Copemicans alleged in favour of their system, that tt 
placed fire in the centre of the universe, the only position whid 
the noblest element could consistently occupy in conformity 
with that precedence given to dignity, and those customsrj 
rules of etiquette which prevailed in other parts of the universe. 

§ 4. — Petitio Princijpii. 

The fallacy of petitio principii, or begging the questicm, 
Consists either in arguing in a circle or assuming a premiss 
-^hich unfairly implies the conclusion* The theologian would 
furnish an instance of the first, were he to prove the au- 
thority of the Church from Scripture, and the inspiration of 
Scripture from the authority of the Church. To prove the 
existence of God on the same authority, or to argue that a 
government was good because we ought to support it, would 
afford an extreme instance of the second. 

Notwithstanding Aristotle is very circumstantial in the 
description of this fallacy^, no philosopher fell so frequently 
into it as himself. As an instance of his performances in 
this way, we may adduce his proof of the earth being the 
central spot of the universe : 



a.^jx. § 4.] gAWjAOTBH or jrHBJuroiioeY. 

Xhe natutecf heavy things is to tend to the ceaixe of i^ 

imiyerse, and of light things to fly off from it ; 
But experieoQce proyes that heayy things tend towards 

the oentie of the earth, and that li^t things go off 

from it^ 
Therefore the centre of the earth is the same as tiie 

centre of the uniyerse. 

It is clear that heavy things tend towards the centre of 
the earth ; but how could Anstotle deduce from this fact that 
they tend to the centre of the universe, unless by assuming 
in the major that the two centres are identical, which is the 
tery thing he had to prove ? 

There is no fellacy m the category which is apt to put on 
more disuses, and to hoodwink men more readily into fSalsd 
p5nncij)les, or to present them with more plausible reasons 
tor their errors, than the assumption of the thing in dispute. 
Sometimes it appears in support of a bad generalisation to 
explain away the outstanding exceptions wMch conflict vrith 
the theoiT. Thus, when it was objected to the psychological 
system of Gall and Sphmrzheim, that Voltaire (if the phreno- 
logical busts were accurate) had the organ of veneration very 
ln^e ; it was alleged by the phrenologists that the reverence 
of fliat philosopher for the Deity was so great that he scouted 
fill existing forms of worship, simply because they fell below 
Bis idea of the majestic and sublime nature of that worship 
which befitted so great a Being. Ghoethe's deficiency in 
ideality, and Mozart's want of harmonic perception when 
judged by the phrenological standard, were accounted for in 
a similar manner. These individuals had the organs very large, 
but owing to the casual thinness of the plates of the skull, and 
the transparent tenuity of the muscle at that particular spot, 
the organ did not protrude on the upper suttace. It is oT> 
vious that such a convenient system of answering objectiomS 
amounted to this : The system of phrenology is true, there- 
fore no exceptions to the theory exist which cannot be 
rationally accounted for, and proved to accord with it ; which 
Is one of the most glaring instances of reasoning in a drcle 
fliat the vagaries of philosophy afford^. 

* These instances do not invalidate the entire system, but only the 
batty generalisations which led its framers, in a night and a day, to 
astiipi to tvery ineh of the oeiebram the precise feeling and faculty of 
which it was the organ. The tripartite ^yiaion ot \WW^iai^\fii^^^E&Bk. 
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Oocarionall^ this fedlacy comes before ns in the shtpeof 
mista^dng a Eogn of a thing for tlie tlmig itself— -a mimn^ 
boweyer, of so gross a nature that it coulxl not possiblj pM 
current, unless a large space of time interfered as on a^ 
in the deception. In past ages, for example, oertain opouoni 
were casually associated with peculiar intereetB, and tiuyq^ i 
the interests haye long been buried with the circnmstaiieei 
in which they had their origin, -^et the opinianB are ftiO 
taken as presumptiye proof of their tangible exiatenee. A 
glaring instance of mistaking a sign, from which one wi^ 
&irly infer a certain phenomenon, for a cause of it^ occonel 
in the arguments of those who resisted Boman Gathdie 
claims. The greater part of the enactment oommoxily known 
by the name of the renal Laws, was framed at the epoch of 
^e reyolution, and was enforced with a yiew to discoyer tin 
partisans of the Pretender. The creed of the Catholie^ as 
Canning remarked, was not his guilt, but the means of de- 
tecting it. The creed was simply a sign or badge of those 
who had a leaning to a prince outlawed by the constitatioiL 
Sut to uphold the penal laws after the attachment had es* 
pired, and the political danger passed away, was, as if a 
magistrate having received iDformation that a murder had 
been committed by a man who wore spectacles and a wiff, 
and haviBg apprehended a man distin^hed by these^' 
pendages, should, upon its being ascertaiaed that no murder 
was committed, still refuse to relinquish his man, persisting 
that the spectacles and the wig were conclusive evidence of the 
murder. All believers in transubstantiation being suspected 
of an attachment which the law deemed treasonable to the 
possessor of the throne, their creed was taken as a certain 
Dad^e of the treason, and exposed its professors to severe 
punishment. But when the foreign attachment with the 
exiled family had ceased, the Catholic was punished for be* 
lieving in transubstantiation. 

One of the most notable disguises which this fS&llacy puts 
on, is to assign as the original cause of a thing in dispute an 
effect or collateral consequence of the very prmciple which is 
sought to be explained away. By such a procedure Gibbon 
endeavours to undermine that part of the evidence adduced 

system assumes, cannot, we think, be doubted; but, then, it had been 
pointed out k)ng before by Galen, and was a wousltA t\eLaQ(ry of Hip* 
pocntes. 
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to prove ihe dmne origin of Christiaiiitjr, which is derived 
( fattn the marveilouB speed with which it subjected the world 
I to its tenets. We n^ no miraculous interposition, argues 
tfae historian^ to account for what is fullj explainable by 
Imman agency ; and he immediately collects under distinct 
heads the causes which had conjointly operated to the wild* 
fire spread of the Christian doctrine. The principal of these 
are — ^the pure lives of its professors ; the inflexible firmness 
"with whidi they adhered to their principles, despite of. rack^ 
gaol, and all the horrid instruments of death ; the zeal they 
itianifested in the propagation of their doctrines, and thie 
aobserviency of all other views to that end ; the social bond 
of brotherhood perpetuated among their members, and the 
regularities of daily worship. But Gibbon forgot in stating 
tiiese and similar reasons as natural agents in the spread of 
Christianity, that he was assuming the '7eirr thing in dispute. 
It is obvious that the features he alleged so fiir from beinff 
iwfcural, were about the most startling phenomena that could 
present themselves in a corrupb state of society corroded by 
moral pestilence of every kind : so that his pretended proof 
leaves the swift propagation of Christianity quite as in* 
explicable on human grounds as it was before. This kind of 
explanation is not a whit better than the light let in upon 
the foundations of the earth by the cosmogony of the Indians. 
^The world rests won an elephant, and the elephant upon a 
tortoise," say the Brahmins. But, then, what does the tor* 
toise rest upon ? 
: A similar instance of this fallacy in its most concealed 
guise is presented in the reasoning, by which Hobbes and 
BoDBseau rest the mutual obligations of members of a civil 
eonununily upon a supposed social comptct, apart from all 
motives of utility and interest. According to the lattery 
sovereigns are compelled to provide for the welfisare of their 
subjects, and subjects are bound to maintain dutiful allegiance 
to their sovereigns, by the terms of a contract entered into by 
their barbarous progenitors in renouncing savage life, and 
freeing to estabush a political society. In the same manner 
Hobbes, throughout his Leviathan, deduces with elaborate 
skiUy the obligations which men are under, to obey even tiie 
most despotic mandates of their rulers, from a promise made 
by their ancestors, at the foundations of society^ to leave their 

i Decline and Fall, ch. xv\. 
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defltinies in their hands. A great deal of fl;ood ingemnjbfi , 
however, might have been apaied hj these pniloaophem U 
they reflected that even if the compact hadTbeen dnMm oil 
in precise terms, and the document on which it was WBttai 
hermetically sealed, and transmitted to future genoEation^ifc 
could only have bound the race of men who Bubacribedik 
In no fuither case could it have held without the nAm^m^ 
of the very principle of expediency and interest they HiHcardei 
as a ground of obligation. Thus we are forced back hj tti 
conclusion they adoi>ted, to the enunciation of the opentiig 
motive their reasoning endeavoured to ezdude. To ban 
established that conclusion, they should have proved aofc 
onlr that a social compact did exist, but that it waa anaU* 
sufficient ground to link generations of men toother inmf* i 
port of the same institutions and the same line d? poUef. 
But they assumed this which was the radical point in n6 
argument, and consequently proved nothing. 

Occasionally this fallacy masks itself in mere forms of 
expression, either assigning as a reason for a thing expressed 
in the abstract the same thing re*stated in the concrete, flff 
making the concrete statement first, and then alleging as pfoo( 
the same thing expressed in a concrete form. Thus the load* 
stone attracts amber by reason of its magnetic virtue ; the 
poppy has a soporiflc virtue because it lulls to sleep. These 
sort of pretended explanations, though ungallantly termed 
ladies^ reasons, are by no means confined to the gentler sex. 
The gravest philosophers have dealt in them, and none, pe^ 
haps, so much as the Stagyrite himself. The English hm- 
guage, on account of the diverse character of its origin, which 
has crowded it with words nearly synonymous in meaning 
but widely difierent in expression, is peculiarly suitable to this 
form of begging the ques^on. For a sophist can, if he chooses, 
bring forward a proposition expressed in words of Saxon 
origin, and pretend to prove it by giving utterance to the 
very same sentiment in language of Norman derivation, or 
vice versa. This is the common mode of reasoning adopted 
by a peculiar class of political speakers. ''The measure 
imder consideration is the best fitted to meet the circum- 
stances of the case (Saxon propos.) ; because it provides for 
all the exigencies that can be supposed to be involved in the 
question" (Nor. proof). " The bill before the House, is 
calcvliited. to elevate tho diUKcactex oi ^<^ ^^\\s^v^tl <:2l K^^ 
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ecnmtry (Nor. prop.) ; for it raises the general staiadard of 
ktftructioa tibronghout all the schoolB^" (Sax. proof). So 
true is the saying of Hobbes, that words are the counters of 
vise men but the money of fools. 

The reader must be on his guard against what Bentham 
termed *' begging question appellatives," which assume the 
question under the guise of stating it. Thus, were a person 
to argue that because liberal institutions were beneficial ix> 
tiie country, that a Whig government ought to be preferred ; 
he would assume the point in dispute by the use of the word 
liberal, the connexion of which term with such institutions 
being the very matter which requires proof. Instances of 
ibis kind of begging the question are presented in all dis? 
eossions in wmch words of a laudatory or a vituperative 
character are used. For instance, the opponents of the 
recent establishment of the Soman CathoUc hierarchy in 
tibese dominions, in all their arguments' on the subject set 
<mt with the assumption of the act being an aggresiion^ and 
tiience proceeded to show it was a wanton outrage on the 
ftdings of the country. Whether right or wrong, elaborate 
neasomng on the point might have been dispensed with^ for 
tbe condusion was palpably begged in the e^tement of the 
premiss. 

§ 5. — IgnoraUo JEleneM. 
The concluding fallacy we have to advert to is called by 
Aristotle iffnoratio elencni^, or ignorance of the contradictory 
of an opponent's assertion, which we fall into when, instead 
of provmg the contradictory or elenehus of our adversary's 
iffoposition, we attempt to estabhah something else re- 
eemblin? it: but as it is substantially the same thing to 
prove imat was not denied as to disprove what was not as- 
serted, the fallacy may be employed for the apparent esta- 
blishment of our own proposition as well as for the feigned 
reftxtation of that of an opponent's. Though the Stagyrite 
iB as carefully minute in ms description of this fallacy as of 
tiie last, his own reasonings will afford not the least striking 
irpeeimens of its practice. Thus he assumes that Parmenides 
and Melissus admitted only a single principle of all thin^; 
as if they had understood by this principle that of which 

*• The phrases m question are selected from Hansard. Every par^ 
ttamentaiy debate affcvds many choice specimens of (dmiUr inaitfc tou 
m(§ Sopb. EktL a r. 
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all thingB are composed, and refutes them on that gronnd ; M 
his reasoning was nothing to the purpose^ Bince they meal 
the single and unique principle from which all things Imo 
deriyed their origin — which is Otoi. In like manner, In 
attributed to his predecessors, ignorance of the prinoipboi 
privation, viz., that a thing could not exist before it was madi^ 
and treated them as clowns and fools, for not employiif 
it^ in the explanation of natural phenomena. WheressBO 
one could be ignorant of so palpable a truth, and he nnnfe 
have been blind indeed, who could have expected it to unlock 
for him, the least of the mysteries of nature. 

This is the standing sophism of polemical writers, ml 
accompanies all controversy which is much connected wA 
the passions, or which engages the attention of an over^heiM 
crowd of dii^utants. The field of debate is so large tU 
the combatants either join issue on the wrong points or do 
not join issue at all. One goes to the east, another to titt 
west ; one loses the principle in dispute, and wanders smM 
a crowd of irrelevant details : one mistakes contraries fiv 
contradictories ; another particulars for universals ; and after 
many hours* storm, they know not what they have been &• 
cussmg^: one is above, another below, another at the side; 
each either making out a case which his adversary admits, or 

Eursuing a line of argument which, when fully established, 
as not the slightest bearing on the point in dispute : one 
tugs at a word or similitude, or takes up a collateral pro- 
position having no essential connexion with the main argils 
ment, and, overthrowing that, makes his pretended triumph 
resound over the field : another, being rather shattered oy 
reasons, appeals to the prejudices of his auditory^, and over* 
whelming his more rational antagonist with ridicule and 
abuse, comes off the apparent victor of the contest^. 

1 Hence it is not unusual, after a protracted debate in the House oC 
Ck)mmons, for the cooler thinkers to preface their observations with re- 
minding the House of the real nature of the point on which they are to 
join issue; and the longer the subject in question has been under the 
consideration of the House, the greater the necessity has appeared fat 
these premonitory exordiums. The same precaution is genendly taken 
by judges in summing up, after trials of protracted lengtii. * Ben 

Jonson satirically expressed the vain disputes of a certain dags of 
divines by Inigo Lanthome disputing with his puppet in Barth<domew 
Fair: '<^It is so; it is not so; it is so; it is uot «o " &c. The majorl^ 
oftbeolof^cal disputes, we fe«r, pTtc^caaX^ «binwmx.\» >Qq& 
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V QThe TarioDB kinds of irreleyant condugions oantained in 
ihe abcnre description, haye distinct names assigned to tbem 
br logicums, according to the matter the^r embrace. Thus, 
aU nn£ur use of personal opinions (ar^fumentum ad homi^ 
HMTi), of popular prejudices (argumentum ad popuhm), and 
leepected authorities (argumentum ad verecundiam), are 
eLassed under the head of the fallacy of appeals to the 
passions; as attempts to decide the question on other 
grounds than the reason of the thing (argumentum ad rem\ 
or than that of the dispassionate exercise of the individual 
judgment (argtimentvm ad judicium). It is not that such 
ttrpeals are not allowed, but that more should be built upon 
lioem than what the circumstances of the case necessarily 
wazxant. For instance, were we to prove, from the peculiar 
eircumstances, character, or avowed opinions of an individual, 
tiiat he was bound in consistency to admit a certain con- 
ehision, and thence to argue that the proposition was true, 
we should seek to establish a relative and particular conclu- 
aion for one absolute and general, and tnus be guilty of 
inelevant inference : or should we attach more than probable 
weight to the ammient, that a certain course was the best to 
pnmue, under the circumstances ; simply because a certain 
cathority had recommended its adoption, we should fall into 
tfae aame fallagr, by mistaking a relative for an absolute degree 
ef certainty. It is, however, often legitimate and even neces- 
WKj to use such arguments in order to silence those who will 
not yield to fair argument, or to convince those whose weak* 
now and prejudice will not allow them to assi^ to any reason 
ita true weight. With this view Jesus Chnst silenced the 
enrils of the Jews when they reproached him with healing on 
ihe Sabbath, by citing the parallel case of drawing out a beast 
from a pit on the same day, which none of them would have 
deemed sinful. The argument (ad hominem), however, was 
not pressed further by our Lord than to convict his objectors 
of gross inconsistency. 

Another form of this flEdlacy is that of shifting grotmd^ 
wlien an adversary, after having vainly attempted to maintain 
hiB position, covertly exchanges it for another instead of 
lionestly giving up the dispute. To this is akin the fallacy 
of objections, by which people conclude that because argu- 
ments can be alleged against any plan, theory, or svstem^ 
3f ought to be xejectedf or that it caxmot \>q tt!^<b\ ^^tl ^S& 
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ought to be filiown, in order to warrant them to liold wiA 
an opinion, that the objectionB against the adoption of ib 
thing are stronger and more numerouB than thoae uzgri 
in its &yonr. This is the main faUacy of scepfdcs, who ood* 
dude that Christianity cannot be Irue as tone aa Btatf 
objections can be urged against any portion of the evideneo I 
on which it rests ; and of bigoted anti-innoTatorB, who oppon 
all reforms on the ground that no alteration can be puK 
posed against which they cannot urge strong and tnumm' 
able objections. But did such reasoning hold, and moi 
choose to delay accepting any proposition until all the ob- 
jections that could be brought against it were nnequiFoeiDj 
disposed of, it is obvious that society could not lulTanea i 
step in the way of speculative belief or of useful Teforma. 

An ordinary case of this fallacy is exhibited when ire 
prove only a part of what is required, and dwell on that i9 
the exclusion of the rest. Thus, if a man is charged witt 
an offence, and some portion of the evidence adduced agaiiHk 
him be of equivocal character, a skilM advocate will cam- 
pletely sink the sound part of the allegations, and expatiile 
on the others as if they constituted the only proof befiiv | 
the court. Hence in advancing more than can be weD 
maintained, we expose the entire line of evidence to a con- 
plete overthrow ; for a clever tactician will seize on the weak 
point introduced, and by dwelling upon that part of his 
adversary's argument, make it appear that it involves the 
whole question at issue, and resound his triumph over the field, 
as if ho had demolished all the outworks of his opponent* b 
position. No person, therefore, should lay down a principle 
without guarding or restricting it by modifications, since a 
clever antagonist is always sure to avail himself of his neglect 
in this particular, by pushing his principle over the boundaries 
of moderation. This course is frequently pursued in par- 
liamentary rejoinders; and frequently afforded Canning a 
way to the citadel of his adversary, when reason and justice 
had fortified every other path against him. There is no 
principle, however just in theory, however reasonable in 
argument, or expedient in practice, which is not capable in 
its naked state of being carried to an extreme length, or 
represented in so ludicrous a light as to make it shiver in 
the hands of its nunciator as a wea^^on of reasoning. One 
of the n)ost glaring examples oi \\v\^ Vvt\^ ^1 \rt^«^«s^ 
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eonclnsion oc cur r e d in the debate on the inshtiition of a 
ifeonuniBsioiii of inqtdrf into the state of the ludyersiiieB* 
She principal opponent of the ministerial proposition took 

SI the ground, that government had no right to inquire into 
e state of mnnicipd or corporate bodies; a principle of 
which no one can dispute the justice so long as the movemenis 
of those societies do not interfere with the intereste of the 
commonwealth, or impede the progress of the community ;— > 
matters, of course, over which the goyemment hare complete 
control. The defender of the universities, however, neglected 
so te restrict it, and the minister threw ridicule on his ap» 
ponent bj representing many cases in which a vrise govern- 
ment comd not abstain from interfering with corporate 
societies. The onus which lay on the mmister, of proving 
tbat the umversities presented a case for public interference 
was thus lost sight of, in the feelings excited by the con- 
fbtstion of the principle in the sense to which its propounder 
did not intend it te apply. 

With tibe last form of i^naratio eUnehi may be classed 
the eommon case of substituting a particular for a universal 
conclusion, or <rf proving something to be possible when it 
Ofi^^t te have been proved highly probable; or probable 
when it ong^t te have been proved necessary ; or contnuy 
imfcfind of contradictory ; or unprobable when it ought to 
lianre been proved impossible. Aristotle complains of this 
kit branch of the fallacy as giving an undue advantage te 
the respondent^. Many a ginlty person owes his acquittal 
to this ; the jury consideriDg that the evidence brought does 
not demonstrate the absolute impossibility of his innocence, 
notwithstanding the chances are innumerable against it. 

This Mlacy is not un£requently combined with that of 
fftUio prineipii^ when the premiss implying the conclusion 
IB assumed on the ground of something resembling it having 
been already estebushed. An instance of this kmd occurs 
in the speech of Gleon conoeming the Mitylenians, who urges 
ihejwfiice of putting the reyolters te death; which, as iSo- 
totuB, a subsequent speaker, remarked, was nothing at all to 
the purpose, since the Athenians were not sitttog vajudgment^ 
but in deliberation, of which the proper end was expediency*; 
A similar illustration of the hybrid form of this fallacy may 
be seen in the objection urged, against a scheme of natioual 
' Ehet. b.ii « Thuddydes, quole3L\)7 "Dx.^SR^MaJ^l * 
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education ; which assumes that the humbler classes, if pi 
perly instructed, would not submit to the low drudgery oi 
their station, from the £act that those few at present yik 
scrape together a little knowledge are apt to think thein- 
selves gentlemen and become discontented with their posi- 
tion. Now the force of the argument rests on the pmeet 
similitude between the two cases, which is most gratuitoml^ 
assumed. Por when education is imiyersal it must cease to 
be a distinction, which, as Archbishop Whatelj remarks, is 
most likely the very circumstance which renders such indi- 
viduals too proud for their employment. 

The combination of these two fallacies is veiy usual in 
parliamentary debates ; and Canning's speeches am>rd sefonl 
mstances of their employment and detection. One of die 
most striking of the latter will be found in his replT to . 
Mr. Perceval in the debate on Homer's resolutions^ wmdi 
emanated from the bullion committee of 1811. That state 
man having referred to the continuance of our triumphs in 
the Peninsula and our conflicts with Napoleon as a reason { 
for perpetuating an exclusive paper-currency, Mx. Oammf < 
rephed : " I wiU not pay my right honourable fiiend so ill a 
compliment, as to suppose that he is not himself perfecilj 
aware that in thus shaping his argument he has, in fact, rather 
assumed or omitted the question in dispute. The question 
is not whether we shall continue the war in the Peninsnlft 
with all our heart. Who doubts, who dissuades that dete^ 
mination? That point might have been assumed without 
hazard of contradiction. But my right honourable &iend 
argues that point as if it were disputed, and assumes without 
argument that which was necessary for him to prove— viz., 
that to the continuance of the war and our successes in the 
Peninsula it is essential that the present system of cur- 
rency should remain imchanged. Just as mirly might I 
assume without argument that a change in our currency is 
necessary to this same purpose of continuing the war, and 
then retort upon my right honourable friend his own ex- 
postulations against fettering the energies and cramping the 
exertions of the country. In either case the point which is 
alone in dispute remains to be decided." 
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MODEEN SCHOOLS OF LOGIC. 

A DiSTZKCTioK is Sometimes sought to be erected be- 
tween the different modem school of logic, as if the 
predominant elements in each contained something neoe»* 
sarilj antagonistic to one another. Thus we find the 
verbal school of logicians including men whose yiewB 
differ so widely as Hobbes, Dr. Whatelj, and the school- 
men set up in antagonism to the sensational or pheno- 
menal school, which numbers Bacon, Helvetius, Uomte^ 
and Mill among its chief expositors ; and these again coi^ 
tiasted bj way of opposition with the conceptualist school 
of logic, of wmch Eant is the chief exponent^. The student 
Iioying been introduced to these different varieties of logical 
aects, is told that he can make only one choice, and that the 
set of tenets which is pointed out for his acceptance muafc 
necessarily place him in antagonism with the opposite 
sdiools. 

It must not, however, be overlooked, as the functions of 
words, conceptions, and things, are conjointly admitted in 
every rational system of logic, that there is no necessary anta- 
lionism between these separate elements in logic, rarther, 
mdeed, than what may arise firom the importance of an^ one 
being so unduly exaggerated as to exdude or unduly inter^ 
t&re with the functions of the others, in the inferential process. 
Each school, with the exception of one or two extreme seo 
lions, admit that words are only the embodiments of the 
mind's conceptions, while the latter are only so many ways of 
regarding external phenomena, so that there is in r^ty 

1 Essay on Logical Method, by Charles F. Chretien, ch. v. p. 94. 
Oxford. 1848t 

8 
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notliing to prevent the main body of their individiud 
opinions from being collected into one system of logic, and 
thus to exclude that sectarianism in this department of 
philosophy which is the disgrace of religion. W hat is there 
in Mill beyond his nominalist views which interferes wifli 
Kant's logical doctrines as propounded by Jahsche ? or in 
Whately's exposition of the scholastic logic, which conflicts 
with either, unless matters of metaphysical concernment 
which have no claims to be acknowledged in logic, as tfae 
ground of antagonistic schools ? Mill's nominalist views 
would certainly, if carried out to their extreme conse- 
Quences, upset the scholastic theory of logic, but aa a proof 
fliat he did not consider his purely logical opinions at JL 
conflicting witib those put forth by that school, he refSers Ik 
readers to Dr. Whately's treatise, as containuig views in ft 
^at measure supplementary to his own. In ftliVm^'ng^ 
therefore, in the K>regoing treatise, the conflicting met^l^- 
9ical opinions of the different schools of logical writers, m 
have found nothing in the body of their logical doctnnei 
which refused to combine harmoniously in one system. 

In referring, however, to the extreme sections of some of 
these schools, we might And matter to legitimate an opposi- 
tion of logical doctrines; but this, so far from leading 
to the distinction upon which we have animadverted, would 
really take it to pieces. Thus the extreme exponents of the 
verbal school are Hobbes and Condillac, who, denying alto- 
gether the antithesis between thought and language, assert 
the identity of each, and make every question purely verbal 
With Hobbes, logic is only a peculiar kind of mental arith- 
metic : ^' Season is nothing but reckoning (that is, adding 
and subtracting) of the consequences of general names 
agreed upon for the marking and signifying oi our thoughts. 
Logicians," he further says, " add together two names to 
make an affirmative, and two a&rmatives to make a syllo- 
gism, and many syllogisms to make a demonstration, and 
from the sum or conclusion of a syllogism they subtract one 
proposition to find the other^." Condillac, though in other 
terms, expresses precisely the same doctrines^. With him 
reasoning is only a kind of algebraical computation, and 

> LdTiathan, oh. v. > Hist. IntrocL p. 19* 
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difimtion tlie only weapon in the logical arttooiy; and the 
greatest lestilts to which the moat suceesBfal acientifie re* 
aearchea can lead ia a well<4S8orted language : '^ Science, c'eat 
ane langue Uen fiiite." There ia nothing, however, in theae 
views, even ao &r as verbal logic is concerned, to place them in 
the same eate^^ovy with those entertained by Whatelv and the 
Bcholastio logioianB. While the scholastics, and theur modern 
lepresentativea, overstrained at one time the conceptual and 
ncional £Eumlties, and at another placed too much reliance 
on the powers of lang^iage to explain fundamental differences 
of principle^ they nevertheless admitted the reality of external 
plienomeua and the correlative functions of language and 
eonceptkxn in the elaboration <^ thought. Hobbes and Con^ 
djllac, on the other hand, denied as rigidly the distinction 
luetween mind and {matter, and implied that reason was a 
eoatisequence of oar bodily organisation, and depended on 
i^eeeh for its existence. They consequently belong to that 
|;ioap of logicians who, with Locke and Dugald Stewart, 
Ignore the functions of the school logic as far as proposi- 
tions and syllogisms are concerned, and as such stand in 
direct opposition to that school of logicians with whom they 

Ihexe is, notwithstanding, among the general body of 
bgiciana who admit the syllogistic theory with proper 
Imitations, a tendency to give undue expansion to one ele- 
Biant in tibe triad to whidi we have alluded ; the a priori 
adhool, placing too much stress either on words or on con- 
•q^ons, while the nominalist brandi are too apt to degrade 
tho former and place external phenomena in the ascendant. 
X&ufl it cannot oe denied that one of the chief defects of 
Whately*s exposition of the Arietotelian logic is the attempt 
tir seek for the origin of every dispute in verbal equivoca- 
tion^, and to measure the powers of thought by the verl^ 

1 Home Tooke, who took Shakspeare^s expression that <Hhe lip is 
pared of tiie mind" (Merry Wives of Windsor, act i. sc. iv.) as a great 
philosophical axiom, refiised to admit there was anything simple or 
complex, general or abstract, in ideas apart firom the terms them- 
sdlves. (Div. of Purley, p. i. eh. iiOl These views have been advocated 
by French and the leading Blgfa Church divines, and were cherished 
1^ Be Maistre. (See his criticism on Bacon, art. Syllogism, in the 
Collection oi£ his posthmnous works.) * Thus he resdves the dis- 

pute on Arianism and SabdUanism, which lot uoaxYj 1s«;^ ^»^q^- 

z2 
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conyentionalisinB by which men choose to invest its mjB* 
teriouB processes with external embodiment. Thus in treiift- 
ing of hypothetical and inductive arguments, lie co: 
methods of reasoning which when viewed in the thin 




mind are clearly distinct from the deductive process 
from each other to bow to an artifice of languaro and submit 
to the unvarying formula of the deductive syllogism. His 
manifest aim is to underrate the number of real questions at 
issue among mankind, and to increase in proportion the 
number of verb^i differences. In dealing witli contending 
disputants he either accuses them of an equivocationi i.ft 
that they mean the same thing by different words, or xm 
the same word to signify distinct things — or lie looks for 
some formal error in the argument of one of the parties, to 
which he assigns the £screpancy, rather than refer the cause 
to some broad difference of principle underlying the whole 
discussion^. In a similar spirit it is the teaidency of con- 
ceptional writers to confound logic with metaphysics*, and to 
make both language and external realities suomit themselves 
to the domiueering influence of mental theories. 

Mr. Mill's " System of Logic," on the other hand, may be 
taken as an instance of the undue preponderance given to 
external phenomena, and the subjugation of language and 
conception to physics. The favourite notions of logic are 
transferred from the inner to the outer world: sequence 
causation with abstract and general terms are held to be de- 
rived from phenomena, and not to be the conditions of the 
mind's perceiving them. Logic, in this view, is represented 

ries divided the opinions of some of the leading minds of Christendom^ 
into a mere play upon the words one and same. We need hardly say 
that there is no difference of opinion, however fundamental, which could 
not be explained away in like manner. Thus the dispute between the 
Spinozists and the Christians, with respect to the existence of God» 
might be resolved into a mere verbal shuffling upon the word Deity. 
Both classes of disputants really admit the same power existing from 
eternity, and endued with creative energies — the only difference being 
that one call it Nature, and the other God; but what is there in a 
mere nominal discrepancy to keep the Spinozists and the Christians 
apart so long as they imply in substance the same thing? i Chre- 

tien, Log. Meth. p. 101. ^ Abib observed in the title of Mr. Thom- 
son's Logic, viz.. Laws of Thought. Logic, however, has nothing to 
do with laws of thought farther than these are involved in the process 
of in&ronce. 
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not as dealing with conceptions, but as employed directlj 
about tliinss. In like manner, words are considered as signs 
imther of tniass than of our conception of them^ ; and pro- 
positions are treated not as connecting two ideas or concep- 
tions, but two things. The mind is thus thrown on the out- 
ward world for the conditions of its laws, and is deprived of 
the dignity of independent action, which its superior nature 
would leaa us to think was its nataral prero|;atiye. 

Inhere is, however, no conflicting opposition between the 
plain body of the strict logical doctrines of these several 
■chools, but only in the exaggerated expansion they are apt 
to receive from the hands of zealous partisans. 

> V6L L p. 28. 
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CteAXTlB IL §§ 1« 2, 
and Bealkm^ 



A. FBW lines of Poupbyiy on tiie predioiiilei of 
Xttbnng the qvesfcion \xmg heSate agiUited between tbe 
lite and I^to,. am to whether mdveiMl ooneejjjtijoiui or 
ifd ideas which include classes have any ezutence oafe 
the human mind, gaveibft to the'angiy disputes conoaBiq^. 
ing nominalism and realism which disturbed^ the repose mjae ^ 
G&istendom from the eleyenth to the fifteenth centniy, oHiS. 
which had preyionslj evoked the same stormy diacosffliMlltRiS 
among the doctors of Islam. The question both in fliile; 
Mussulman and Christian camp had assumed a more oobpIW 
plicated form from being involyed in theological GnuRdi; 1 1{ 
and as long aa the most yital dogmas of religion wn U 
thought to depend on the issue, the fire of spiritual zeal ifr I v 
vested these debates, which almost cotemporaneouslj excitod i j 
the passions of two hemispheres, with an interest to which 
the most absorbing discussions of the present epoch can 
furnish no parallel, and which were frequently silenced, but 
never suppressed, by the mandates of the civil, and the 
anathemas of the spiritual, authorities. 

Now, when all the smoke has been cleared away, and the 
question has been again presented free from any adventitious 
element, it does not appear to have derived much elucidation 
from the searching investigation of so many learned doctors, 
though the iaquiry, if we take the Mussulman abbas into 
account, extended over a period of six centuries. These 
gentlemen, after a fearful waste of time and zeal, left the 
question just where they found it, with the exception of 
Avicenna, who is said to have started the doubtful theory of 
conceptualism, which Abelard and Occham had the poor merit 
of transplanting into the Christian arena of the dispute. 
This theory, however, though not directly broached by Aris- 
totle, would evidently impress itself on any reader of the pre- 



Mbles M the rerT'Boltitioii of the diffieoUy which tiie Stagf^ 

fee had embiacea : its formal origiQatofs have^ iAnBtelate^ 

bOe daun to noveliy, except, indeed, for the improper lue 

9 "Which they appUea it, inaoeoimting not only for the mode 

B. ^prfaich class notions or general ideas enter into the mincl^ 

W; also in confounding tmis with their absolute existence— a 

40int which Aristotle very properly left undecided. 

* "With regard, indeed, to the mode in which the mind ae* 

jOm en Tiniyersals or class ideas, philosophers are generally 

^fBjfc ited in assigning the process of abstraction which we hard 

^ Mjfcfc umpted to explmn in the text. In eyeiy object there ia 

^ftwftys some property analogous to others in surronnding ob* 

^ VMb, which compel us, as it were, to generaUse ina particulaat 

^yiiy. Thus we place houses in one class and men in another ; 

^wxr are there any people so uncidtured as to rank some houses 

^.kaad aome men in one category because they are red, or to eon- 

*^fcimd tastes and sounds tc^ther because, in many cases, 

^ 'fkey are accompanied with agreeable sensations. In like 

^^ ttaaner, the mind traces among classes of phenomena similar 

^-^ Oiganisations and properties within them, and, having formed 

*^ eoneeptions out of these classes, always applies the name whets 

^ Wet it meets with an individual instance of the general pro* 

^ peorty. Such designations have generally led to the classifl* 

'^ eations we meet with in soology and botany, where animala 

^ , and plants are ranged into classes to bring out in bold relief 

r fhe most striking differences of their organisation ; and ao- 

• (Qording as such conceptions in the mind are founded upon 

Ae real properties of external objects, and classified accord* 

- ing to their importance in creation, are they to be relied 

^ ^POBL as correct representations of class properties in nature. 

Sow if creation had a spiritual designer, it is impossible to 

reaiBt the conclusion that, before He evolved the world 

odt of chaos, such class properties existed in His mind as 

archeWpes or moulds after which the fabric of existing things 

was cushioned to which they correspond. If the same 

vertebral column is found in a hundred species of animalB, 

oecasionally joined to large powerftil limbs, and sometimes to 

small rudimental ones, we are compelled upon the Christian 

hyp<^hesis of creation to infer that this part of the frame was 

pie-ordained to be the connecting link of these species, and 

that in forming a class of vertebrate animals, we are seeking 
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after a form or idea which existed in the divine mind yAm 
animals were created. TTniversals or claas ideas, therefor^ 
may be said in this view to exist without the mind of man, in 
as mr as they are in another mind. The diyine mind stampa 
Ibem on material things ; the human mind reads them there. 
The controversy is thus resolved into questions which an 
extrinsic to pure philosophy, and would, perhaps, never have 
arisen, had not natural theology been confounded with xL 
Plato, through his love of system-making, would explain 
everything, and regarding nature as a sealed book, he 
tHught his followers that they might easily put themselTW 
in possession of aX\. the truths it contained by & priori spa* 
eolations on the divine mind, in which the original d^^ 
existed upon which nature had been modelled. Tikf 
tiiough to a certain extent true as regards morals and 
SMithetics, was absurd as ree;arded the material creation ; aad 
Aristotle veiy naturally challenged the whole doctrine ai 
an assumption in the department of philosophy; being an 
attempt to explain what was certain W what was myraod 
and obscure. JBLow do these ideas, asked the Stagyrite, eodit 
in the divrue mind? Whether as an attribute or a sob* 
stance; and if the latter, as the Platonists maintained, how 
can the universal exist in the singular? Again, Boscelis 
and the scholastic nominalists Irequired to know if such 
ideas existed in the divine mind from eternity, or were sub- 
sequently evolved out of it by an after process of thought? 
If the first case, other substances existed from eternity 
besides God, which is inconsistent with the divine existence 
as a necessary being ; if the latter, the attribute of his im« 
mutability was set aside. Again, must there be an idea &t 
every sensible object ? If so, before Socrates could be bom 
there must have been an eternal idea of Socrates; which 
would lead to a multiplication of ideas too great even for the 
imagination to grasp. Then there arose the multi£Euiou8 
questions concerning the mode by which they entered into 
tne mind, and how they became connected with the things 
to which they belonged. To say that the things participate 
in, or are copies of the ideas to which they correspond, was, 
the nominalists alleged, to avoid the difficulty by vague meta* 
phorical language. In this manner it was by no means di& 
cvdt to show that the Platoniat reali&m farced with its own 
ijrpotbeaia» through the exftggjewJtfe^ t^b^ ^r\cl^ S^ \«Sb. 
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of a principle having its foundation in truth. Aristotle 
confronted rlato's doctrine, because it closed the era d[ 
physical inquiry ; and the scholastic nominalists, because it 
oibushed with the plainest facts of our own consciousnessi 
vith regard to the mode bj which we come into possessioa 
of class conceptions. 

: The nominalists, however, erred by the tendency they 
manifested to push the doctrine concerning class concepr 
jdons to the other extreme, in asserting that these univenuui 
were mere names, and were not only unconnected with any 
class properties in nature, but had not even a mental con* 
oeption to support them. But unless general names can be 
aamimed at wiU, it must be admitted that they are inseparably 
attached to the general qualities which they connote. Be> 
tween the individual object and the general name, we mnife 
ixuert the notions for which the name stands ; as between 
Socrates and the name *^ man" there intervenes the mentel 
notion of the properties which make man. Nominalism 
Khnis, in its strict sense, is indefensible ; and those who held it 
deserve the censures which were heaped upon them as the 
Tixtoal. destroyers of philosophy. Their theory tends to re* 
vesent the operation of thought as purely mechanical, and 
ID invert the obvious facts of the case by making reason a 
liiDction of langua^, instead of viewing language as a con^ 
ieaoence of reasonmg. 

'■. To escape the absurdities of the ultra*nominalist theory. 
Abelard, and subseouently Occham, alleged that genem 
names signify general notions dependent on the abstou^ting 
powers of the mind, but though independent of single ob« 
jeotiy without any real substsmtial entity corresponoung to 
Hmm in nature. They made no distinctions between moral 
and physical notions, or attempted to explain how we obtain 
Ae general ideas cf goodness, virtue, and beauty &om the 
fimt exemplars of surrounding objects ; nor did they attempt 
to zeooncile their theory with the existence of the diviue mm^ 
or tiie Christian hypothesis of creation. This theory of univeer* 
ads, which is callea conceptuaUsm, is, therefore, open to grave 
olgections. Even so &r as the mode is concerned by which 
the mind comes iato possession of general notions, it only 
accounts for those which are derived firom physical creation; 
while, if followed out to its extreme consequences, it would 
Mp that creation of an intelligent axti&K^et* 



IwOi ia Mm dim and wodawte iwiJUiliBliif mpf^ i»* 
aofc i< Btiu e to Twnww M Piifl tiie >fl W|^^ 
vtarof 00 seaUife diwtniw, )M tlia ^Hiiizid fhflfe tiia dH 
IAm wludi Oe Mind «1»taeto.lh» fby^ 
in the preaent state of Bcieiioe, be coaiBel; jmammsaMtiam 
«tlMr4tf tbepuiiiijidiM Jntibe divme vrnd^ofiWr 
c mn Ut im pt op iriie i in nitea TliapeoQ«niliyirtMb4i 
aind aeeks to attm lii—i miiiiiinlKifliii kadi toqcBOPMi 
ipwiUii; and efien vken we ilfcwfifr to anBniga Aaaii 
aolKyidsiation to eadi ^tlM*, in finr enmi cmiro poiitiMb 
Mwrt tiiat tte anMcgaeBt ia m coaeecfc iijf— ■« of <hfc 
cmdatiiminniQfe* T^bwedaaaatatoBMiirtirfahrtaai^^ 
IrHie aootogiflal ayataMof Tiiimaii iw right, tiiaEfe of €M0 
iiim»ng. Ont/vlienmiue^aaniedaBiiiialnBt ca'' 
ftal^websfe attained to tiienalnatareof tUnga^juadi 
ataod their nlatm poaitioaB in toe Beak ef e^^ 
safcf on toe yalidiiy of ear flbea-tofniff aa 4nReat eif. 
ef natmal muveraali^. TJatfl ire aie entoin Hmk ear 
ilBcepiionia haife readied toni potofc dtmmmty:, Hmjr: 
eaiy itand aaiyinbola of a yfowJonal diwaiiiiatiehj 
greater leaearch, or more akilManalogiea, aiqratanyfln) 
neiit svpemede. < 

In somming up this important eontimerajv 'vre vmjr iiA% 
as far as regards morals and sBsthetics, the lEhiotdo toeoiyef 
mnyenals to be in the main eorxect; -mh^e in xdatied. to 
physieal troths we must aceept sadb nniversala as pnd^ 
eonccrptiial which nmply correspond to artifidal sjstemsoCnofi 
menclaitare ; as, forinstance, ma LiimsBan system of botoq^l 
or those of whose correspondence to the actnal oider^ 
tilings in the ei±emal world we hare no direct certainty^ 
With respect to those general eonoeptionB which ma^ M 
fbirlj relied upon as correct exponents of outwaid reehtii% 
toe^ may be regarded in the Platonic sense aa oopieB of toe 
designs existing in the divine mind at toe period ot onatiMf 
while the eonceptoalist view must be adopted with referaiei 
to toeir origin in the human mind from «n analyns of thtogjft 
Xhe nltRunominalist acooont of unrrersals we discord eito» 
gather, and place toe correct toeory in a oombinaiion il 
Abelard's Tiews wito Platonic realism. 
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Chafeeb n. % 6. 
The Caiegories of Aristotle. 

These oa(;e^(»ie8 have been cited in tlie text as an example 
of correct division, and also as an appendage to tihiat part of 
tbe Aristotelian logic wMch refers to Hie hunting out of 

Eiera and proximate species in the process of definition* 
ey are, howeyer, in a practical system of logic of no real 
value, and were very properly banished by Aznanld to mete- 
^ysicB. 

fiome dispute has arisen whether the categories referred 
to things, to words, or to concepticms; and, according; mn 
Aej have been deemed a division of one of these uaee 
tolgects, they have been exposed to mnch criticism. Gfare» 
tien asserts^, that the ten predicaments are imrely '^an 
HCialyBis of the leading parts of speech and certain modifica- 
lioiui of them," and endeavours to point out the mode in 
nidch they might have been obtained by any philosophical 
gnunmarian. As such he allows the correctness o£ the 
ixrision, but questions their utility beyond the specimen 
ftey afford of subtile analysis. Kant, on the other hand^ 
aacepts the predicaments in an exclusive sense as a division 
of the conceptions which dwell in the pure understanding; 
(md endeavoured to make it more complete by the addition 
€i post-predicaments, or fire supplementary categories. It 
was not difficult, in this erroneous view of the case, to cavS 
wiA the Aristotelian division as blending empirical and 
Seduced conceptions — ^viz., motion, action, and passion^ iriih 
]primary notions ; and also to show, b^ extending the term 
conception to mere subjective conditions of thought, that 
tiiere were many such conceptions not even implied in the 
predicaments of the Stagyrite. Kant, on these pounds, sub* 
te^ently substituted for the old list of predicaments and 
post-predicaments a new division of categories — ^viz., XJnitj^ 
xluiBlity, Totality, Affirmation, Negation, Limitation, Inde* 

Eidence, Dependence, Inter-dependence, Actuality, Possi* 
tVy and Necessity, — which he defined as the " subjective 

tKmmtions of thinking, or the rules which the understanding^ 

• .' 

1 Logical Method^ p. 119. 
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fbiegoing all the given diversity of conscioiiBneBSy lays afc tlie 
foundation of nature by means of its own essential laws.*' 

The predicaments of Aristotle have again been accused of 
incorrectness, on the ground of being strictly a divisum of 
things. In this light Mill fairly shows that they are ojgm 
to a charge of cross-division, quality, and relation for m- 
atance, running into each other in the case of habit, and 
position fjEdling under relation as a species under a gexuu. 
Mr. Mill then proceeds to state his own categories of all 
nameable things in the following order : 1st. feelings, at 
states of consciousness ; 2nd. Minds which experience these 
feelings; drd. Bodies or external objects which excite certain 
classes of these feelings, together with the powers or pro- 
perties whereby they excite them ; and 4th. The successunu 
and co-existences, the likenesses and unlikenesses between 
feelings and states of consciousness. 

Aristotle's categories, however, are not to be judged ex- 
clusively on any of the grounds above enumerated, being 
intended, as Mr. Mill indeed admits, as an enumeration a 
the most extensive conceptions, or summa aenera^ into whidi 
all things capable of being named can be distributed. Thef 
are not names of things, or of words, or of conceptions apart 
&om each other, but simply a division of things into the 
most extensive conceptions that the mind is capable of dis- 
tributing them, and as such correspond, of course, to the 
natural divisions of language which is framed on the model 
of those conceptions. Kant's view of the Aristotelian cate- 
gories was, therefore, entirely a mistaken one. Mr. Mill, 
notwithstanding his correctness with respect to the point of 
view in which the predicaments are to be considered, is, we 
think, in error as respects the superiority of his own 
categories in a logical system. "Waivmg the objection that 
it confines spiritual existence to human minds, and, there- 
fore, does not seem exhaustive, the generalisations which it 
involves cannot be assumed, on Mr. Mill's own principles, 
to be correct, till inductive science has worked its way up 
to the boundaries of knowledge and thrown aside the curtain 
which hides the universal firame of things. In a word, as 
loepcal it is out of place ; as a correct distribution of name- 
aDie things, even shutting out the spiritual world, its correct- 
ness and usefulness are only conjectural 
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Of the list of categories already given to the world, the 
peripatetic is the only one which aims at [taking a distinct 
place in logical science ; and so far, indeed, as the scholastic 
conception of this science is concerned, it will be found to 
answer the requirements of its firamer. Being devised at a 
period when nothing beyond language was very philosophic 
caHy elaborated, it may be faulty in giving too great a nre* 
ponderance to the verbal element ; but we must not lose 
sight of the &ct, that considering the narrowness of the 
human faculties, no division of this kind, which aims at the 
distribution of every nameable thing under the highest heads 
in which they are conceived by divine intelligence, can 
possibly be devised without being open to many objections. 
Aristotle's attempt, to say the leSst of it, is the most perfect 
that has been made. All the others seem to be quite inde* 
pendent of logic, being conceived more or less in reference to 
the metaphysical system adopted by their framers. The 
Fythagonan, Platonic, and Stoic schools among the Greeks, 
had each its corresponding tables. And in modem times the 
word has come to denote the distinctive classification of each 
metaphysician, whatsoever his system leads him to discusf^ 
or howsoever he divides it. Thus, Beid tells us that the 
categories of Locke are three — Substance, Modes, and Bela- 
tions ; and those of Hume two— -Ideas and Impressions ; and, 
he adds, amusingly enough, that an excellent mathematician 
of his day desired to substitute for the peripatetic predica-^ 
ments two only — ^viz., Data and Qwesifa. 



Chapter IV. § 1. 

Use of Xan^fua^e in Lope. 

Some confusion has originated in former treatises from 
the absence of a distinct conception with regard to the rela- 
tion of language to thought in logic. Dr. Whately, for ex- 
ample, has defined logic as the art of employing language 
properly for the purposes of reasoning, and thus impliea, 
either that thought and language are invariably united, or 
that the mere words, by which the results and the process of 
inference are expressed, form the substantial element about 
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which the science is employed. The latter is to mistake fhe 
shadow for the substaiice ; the former inrolyeB a £sdse mete* 
physical hypothesis. 

Even taking the high ground of the Scriptore tlieoiy iniii 
literal sense with regard to the oridn of hmguage^ it imphn 
no more than that man was endowed with the power of 
framing words to correspond to his conceptions: as sodi 
it dissevers thought and language, and allows the latter do 
other value than as its vehicle ana exponent. There is, how- 
ever, a wide school, principally consisting of High Chinch 
divines, who believe that woitls are something more tbsn i 
mere signs — who stoutly contend that they are vital powezB, ! 
and seem inclined to reverse the ingenious remark of Kobbei, 
that words are the counters of wise men, but the money ol I 
fools^. We have, notwithstanding the crowd of assertions in ', 
&vour of this view, met with nothing like a single reason 
in its favour. That words may be employed as strong | 
impulsive forces may be easily admitted by any one who I 
has observed the power which the skilful rhetoriciaii es- I 
ercises over the crowd, or the influence of language in the ! 
advancement or deterioration of society; but that words I 
derive this power from any other source than their Byift« 
bolical character, no one can maintain with even the sem- 
blance of argument. If words are used as the signs of things 
and conceptions, it is very natural they should, as Bacon 
alleges^, react upon the iutellect, and limit and, in some 
measure, control its operations ; but from this surely nothing 
can be inferred except the liability with certain minds, from 
the constant association of language with thought, to mistake 
words for realities, and believe that they command language, 
when in reality language commands them. 

* Gen. ii. 19. ^ Trench expressly does so, and goes out of his way 
to call the Malmeshury philosopher " one of England's false prophets.** 
Study of Words, p. 25, 3rd ed. " There is a sense of reality about 
children which makes them rejoice to find there is a reality about 
words." Ibid. Their reality, however, is derivative, and not primary. 
There is nothing in Trench's valuable treatise which really conflicts witii 
Hobbes's views, unless his uncharitable expression and the reversal of 
Hobbes's brilliant aphorism. ^ *' Credunt enim homines rationem 

suam verbis imperare. Sed fit etiam ut verba vim suam super intd- 
lectum retorqueaiit et zeflectant." 
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Wot dB» being siinplj ixurtrumental in aiding iSb» mind t4 
bsToL mucli fnribher taj meaoui of general terms than it oonld 
w^onfc their aid, can only be conaidered in logic bo &r aa 
their employment either tends to assist (xr to defeat the 
process of inference ; and, as with instruments of another 
kind, our care] should be that they faithfully transmit the 
properties they were intended to convey, and not "palter 
with us in a double sense," or be allowed to float about 
either mth a loose, unsettled, or inaccurate connotation. 
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JImse of General Terms, 

As an instance of the disputes to which the employment 
of general terms may give rise in fundamental questions of 
IttW or government. Trench adduces the Latin word JBene^ 
fhkmn. This word, it appears, anciently implied either benefit 
or benefice, either we suppose on accoimt of the advantages 
ftflt accrued to the mmister from the possession of me 
tevennes, or the benefits that were believed to flow to the 
pe ofp La from his pastoral functions ; and is used in both senses 
DT widiff in his translation of the Bible (1 Tim. vi. 2). As 
&e term, however, was early connected with the conflicting 
^Asims of imperial and priestly jurisdiction, it was not long be- 
ftjge its bifold signification was turned to account. Fope 
Adrian IV ., writing to the Emperor Frederic I. against ceiv 
tnn lay encroachments on the spiritual authority, reminded 
file Emperor ^ that he had placed the imperial crown upon 
hs head, and would willin^y have conferred even greater 
Ben^fieia upon him than this." Had the word been accepted 
witiliout a remonstrance, it might have been afterwards ap- 
pealed to as an admission on the part of Erederic that he held 
Ae empire as a feud or fief (£)r lenefleium was then the 
technical word for this, though the meaning has been much 
BMfFOwed since) from the Pope— the very point in dispute 
between thenu The word, however, was repelled by the 
Smperor, whereupon the Pope app^ed to tke etymologyi 
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that Benqficium was but hawumfaciun^ and protested thair be 
meant no more than to remind the Emperor of the ^^ benefits" 
which he had done him, and which he would hare willingly 
multiplied still more^. 

Chaptbe IV. § 8. 
Transitive AjpplicoHan qf Words, 

The transformation of words from one distinct sense to 
another, without either widening or diminishing their appli- 
cation, may be taken as one of the most general laws of 
language. A striking example of it maj be adduced in the 
application of the term " classics" to denote, according as the 
object either refers to languages or books, those of the highest 
excellence. Thus, when we speak of the classical languages, 
we refer exdusively to the Grreek and Latin, because these 
tongues have been always considered by Europeans as exexOf 
plars after which they might improve their own. In like 
manner we refer to the works of Milton or Dryden, Bacme 
or Boileau, as English and Erench classics, the productions 
of these authors being ranked as the best of their kind by the 
general body of their countrymen. The word " classics," or 
classici, however, was attended at first with a very different 
signification. This word was originally applied by the po- 
litical economists of Rome to designate men who possessed 
the largest income— Eoman society being divided into classes 
according to the amount of property its respective members 
possessed, with a view that each might be rated in proportion 
to his ability to contribute towards the expenses of the state. 
The individuals in the foremost rank were called classici, in 
contradistinction to men of the second, third, or fourth class, 
who are termed infra classem. When the Eoman political 
system was broken up, and the term wandered about without 
a meaning, it was associated by an obvious analogy with the 
works of the ancient writers ; since, at the time when the 
appellation was bestowed, no works were written either in 
the East or the "West except in Greek and Latin, and it could 

' We have not verified the accuracy of this statement, but give it on 
Trench's authority, and almost in his own words. Study of Words, 
p. 157, did ed. 
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■Hot be considered that the mediaeval writers were able to rival 
'the Pagans in the use of their own tongue. By degrees, how- 
ler, as the barbarous dialects of Europe took " the form and 
pressure" of the ancient languages, and men felt sufficient 
confidence in their stability to make them the vehicle of their 
literary bequests to posterity, the term classics made another 
leap, and is now applied in conjunction with its mediaeval 
signification to designate the best writers in any of the modem 
languages. 

As an instance of the disputes to which the transitive 
application of words occasionally give rise, we may cite the 
bistory of the word sacramentvm. This word is first met with 
in the Roman law as signifying a deposit or pledge, which 
in certain suits defendant and plaintiff were alike obliged to 
risk upon the condition that the loser of the action should 
forfeit his, to the nearest temple. Hence the name sacro' 
mentvm or consecrated thing was applied to the property 
tbus offered as a guarantee of sincerity. We next find the 
word used in connexion with the military oath by which the 
soldiers of the Bepublic bound themselves never to desert 
their standards, or turn their back upon the enemy. Prom 
being applied to denote the sacredness which the Eomans 
attachea to their military engagements, it soon became 
synonymous with any oath whatever. 

. The early Christian writers in appropriating all the terms 
of a solemn or sacred character in the heathen vocabulary, 
and applying them to the nascent theology, were nqt always 
careful to avoid a bifold meaniug. As something peculiarly 
sacred was attached by the ancients to the solemnity of an 
oath, the first Christians applied the word sacrament to 
designate in particular a class of actions which were also 
deemed of peculiar sanctity in their system, and in return 
for which divine grace was communicated to the soul by 
certain ordained ceremonies ; and solemn engagements were 
entered into by the recipients to continue true to the fulfil- 
ment of certain duties. But the early Christian writers also 
applied the word sacramenttim in a loose, secondary, or 
analogous sense to denote any sacred transaction that had 
some special solemnity or sanctity attached to it ; as the incar- 
nation, the lifting up of the brazen serpent, the giving of the 
manna; whichin time led the two senses to become confounded* 
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Henoe the eontroTeny has atuen, bow mao^ sacraniei^ 
the earlj Chuicli acknowledged of dmne institatuMu The 
Catholic stoutly maiiitaiiiB there are Be^en, while the Luthoan 
will only admit two, explaining sway the paaaages died 
against him from the eany fathers wmch call matrimonj, 
extreme unction or confirmation saeraments, as so many liiBi 
of the word in its second signification^. 



Chapteb IV. 5 4. 
Twqfold Law of the Tramformaiion ofJSTameB. 

A crowd of examples might be produced from, Fr^ich or 
any similar treatise m illustration ot this law ; nor is the olh 
servance of the course which words take in obedience to it 
without historical or even moral significance. Thus, wift 
regard to the specialisation of words of general meaning to 
denote some peculiar object or function, we could notfonn 
a very favourable idea of Boman chastiiy at the time when 
Conciliatria was employed to designate a female pander ; or 
of Erench and English manners from the particular application 
of the word "esteem" in the reigns of Louis XTV. and the 
second Charles. More favourable instances of specialisation 
may be noticed in our day in the use of the word " irregular" 
to characterise a person of profligate manners, or of " the 
acceptance of a consideration" to signify the receipt of a 
salary. This tendency to denote thjngs by words which 
convey the faintest impression of their disagreeable pro- 
perties is not confined to the refined classes of society, but is 
occasionally apparent among the commonalty, as in the appli- 
cation of the word " love-child" to designate illegitimate 

» Trench defends the latter view on the gromid of its adaptation to 
the old Boman signification. **The remembrance of the use of sacnk 
ment to signify the plighted troth of the Boman soldier to his mperaUn-, 
was that I think which speciallv wrought to the adaptation of the 
word to baptism; wherein we also, with a manifest allusion to this 
oath of theirs, pledge ourselves to fight maniuUj under Christ's ban- 
ner, and to continue his faithful soldiers and servants to the end." But 
Trench forgets that by a similar parity of reafooing confirmatioii 
ought to be placed in the lame category. 
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children, or the word *^ tallj" to a female living with a man 
out of matrimony^. 

Instances of the contrary law of generalisation are still more 
common. The word bigot (bigote), for example, from being 
in the Spanish language the name for moustache, which in 
that country was deeu^ a mark of resolution and firmness^, 
came to be employed in this country as a by-name for Eoman 
Catholic, and on account of the imhappy notoriety of Spain 
in religious persecution, the term was afterwards extended 
indiscriminately to all those who exhibited any symptoms of 
exclusiyeness or of a persecuting spirit in matters of religion. 
In like manner the term rivals was originally confined to those 
who dwelt on the opposite banks of the same river, from the 
disputes which they had at different periods concerning their 
right to turn off the stream into their own fields, or keep the 
iduices open as it suited their convenience. From this the 
temi was gradually extended to conflicting claimants of every 
kind, and fijially included^ all persons engaged in un&iendly 
competition with each other. 



Chapter IV. 

Prmary and Secandary Intentions. Analogical use of 

Terms, 

The first intention of a term is a certain vague and general 
signification of it in contradistinction to one more precise and 
limited which it bears in some particular art or science, 
tiiat is called its second intention. Thus a '^ line" expresses 
« oortain idea of extension which constitutes its primary sig- 
idfication, and which neariy corresponds with the employment 
of the term in mathematics ; while in military art it signifies 
• certain form of drawing up shi^ and troops ; in geography 
A eert^ division of the earth ; in angling a string to coiKm 
fiflh. These, therefore, conslatute its secondaiy iutention, 
the term in each being employed not in its broad, naked sig- 

1 IBxtreme instances of the law of specialisation generally go under 
the name of Eu^^emism. > Homhre de higoie is the Spanish for a 

man of lesolixtion, and tener htgota^ in the same tongue, means to stand 
firm. 

2a2 
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nification, but expressing something foreign in addition, ac- 
cording to the purposes lor which it is employed. 

Occasionally words are turned from their primary signifi- 
cation and used in an analogical sense, as we talk abont 
" weighing reasons," or when we attribute the sense of sweet- 
ness to sounds ; nor can error arise from this employment of 
terms so long as we do not take the analogy for more than it 
is worth, or imagine that things must be similar in thenoLselres 
because they have similar relations to each other. But this 
error, as we have seen in the word sacrament, will sometimes 
happen ; men confounding the primary with the analogical 
meaning of the term, and deeming the one signification in 
many cases of no more importance than the other. The same 
destiny has attended the word servant. Because this word 
was applied to persons imder the Jewish law whose lives and 
property were completely at the mercy of their masters, some 
persons in our day seem inclined, from the old word being 
still in use, to exact the same peremptory service from those 
who serve them, as if the ancient duty of slaves still attached 
to persons in an analogous position. In a similar manner, 
because we can hardly speak of the operations of the spirit 
without employing the terms which are commonly used to 
express analogous physical action, it has been alleged that 
no such thing as spiritual substance exists, and that thought 
must be an attribute of matter ; or, in other words, because 
mind and body have similarity of relation they must be iden- 
tical. 

There are two more classes of words which are apt to intro- 
duce confusion, as far as an accurate rendering of thought is 
concerned : viz., those which under one name apply to several 
distinct things ; and others vulgarly called synonymes, which, 
while differing slightly from each other, are associated with 
one meaning. As an example of the first kind, we may take 
the word " stock," which from being anciently the past par- 
ticiple of "to stick," came to designate everything into which 
the idea of "fixedness" entered in a definite manner. Thus 
we have live-" stock," the stock of a gun, stock in trade ; 
the " stock"-dove, the stock which goes round the neck, the 
family stock, the village stocks, the stocks in the public 
funds, the stocks on which ships are built, and an infinity of 
other stocks of an analogous kind, la l^ke manner we find 
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the word ''post" from the Latin posittis, that which is 
*' placed," applying to a variety of objects into which the idea 
of that participle enters : aB a miHtary station, an of&ce for 
letters, a piece of timber plaeed in the ground, and an of&cial 
position. The same term is also used in a verbal sense, as to 
*' post" a ledger, and also adverbially, as to travel " post," 
" post"-haste, &c. The same variely of meanings occurs 
with the word " case," and hundreds of other terms in the 
English language. 

When the difference of meaning between the several signi- 
fications of one word is not clear, great confusion is likely to 
arise from their use. Thus, when we say the " rose smeUs 
sweet," " I smell the rose," the term " smell" refers to two 
objects widely different. In the first sentence we speak of a 
quality in the flower ; in the second, of a certain sensation in 
our minds. On this ambiguity have been foujided the striking 
paradoxes of those who maintain there is no heat in fire, and 
no cold in ice. In the same manner the term " certain," as 
used with reference to the state of the speaker's mind, as " I 
am certain of the fact," or to denote the accuracy of any in- 
telligence, points to two different objects ; and philosophers 
have not been wanting to avail themselves of such equivoca- 
tion to deny the existence of certainty altogether. 

In guarmng against similar ambiguities of speech, all lan- 
guages are not equally fortunate. The Greek and the 
G-erman are much more philosophically accurate than the 
Latin ; and the Latin in this respect may be said to surpass 
the Erench, Italian, and Spanish, while our own language is 
behind each of the latter triad in the same quality, however 
much it may surpass them in strength and copiousness of 
diction. Thus, the German takes care in using the same 
word in different senses to make some change in the spelling, 
OP in the gender of the term, or in his mode of forming the 
plural, that the meaning may be distinguished. In this 
manner, we find der Band to signify a book, dieJBdnde books ; 
das JBand a tie and ribbon, die Bande ties, and die Bander 
ribbons. In like manner die Worte signify spoken words, 
and die Worter written words ; die Strausen mean ostriches, 
die Strduse bouquets of flowers. A similar arrangement oc- 
curs in Italian to distinguish the primary and analogical 
meaning of words. Thus, lefondamenta means the founda- 
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tions of a house, or material edifice, bat when applied to the 
first elements of an art or science ifantUunetUi must be used. 
In like manner we have le membra to denote the members of 
the human body, and i membri the members of soGietj, or of 
any other social corporation. The same distinction may be 
traced between the words le frutta and ifruM, le coma and 
i eomi, and many others. The same subtilty of distinction 
is manifest in the employment of the Spanish and Italian pro- 
noun, which entirely excludes the possibility of those mit- 
takes which sometimes occur in the English nse of the same 
article of speech. 

In German and Greek a systematic order of distinetion is 
observed to make words correspond by a little alteration, 
generally on the final syllable, with all the shades of difference 
in which they can present themselves to the subject mind. Ac- 
cordingly we find a distinction preserved in the two languages 
between the same term used in the concrete and in fiie ab- 
stract, and also between the result of an act and the act itself, 
so that it would require a person to be in some respects a phi- 
losopher to understand their simplest conventionalitieB. Thus 
we find in the Greek r€xw;, the abstract term for art ; but 
T€xvaiy the concrete name for the exercise of any particular 
art ; and in German That, an action or deed ; Thatigkeit, or 
activeness ; so Kenntschaft and Kenntniss. In like manner 
irpasLSy the doing of anything, Trpayfia, the thing done ; so 
bosLs and 8ci>pov, XrjyfALs and \Tjixfia, &c. In English, however, 
there is no similar arrangement, and we are frequently obliged 
to use the same word in different senses. Thus, " learning" 
may either mean the act of acquiring knowledge, or know- 
ledge itself; " shot," the materials of ramming a gun, or the 
act of firing it, and so with others. 

Confusion is also apt to rise from the opposite practice of 
using many words to express the same sense, especially when 
such terms are on the eve of being desynonymised, or when 
the shade of distinction that begins to obtain among them is 
far from being universally acknowledged. The English lan- 
guage is, perhaps, more open to confusion of this kind from 
the various elements of foreign words which have become 
amalgamated with it in the course of history, and which 
have given it many names for the same thing. Thus from 
Norman Latin and Greek sources, in addition to our native 



Saxon, we have shepherd and pastor, feeling and sentiment, 
handbook and manual, love and charity, freedom and liberty, 
numeration and arithmetic, supposition, theory, and hypo- 
thesis, almighty and omnipotent, unreadable and illegible, 
reason and understanding, fancy and imagination, poetry and 
poesy, burdensome and onerous, keenness and subtlety ; and 
so with duplicate verbs : to heal and to cure, to whiten and 
to blanch, to soften and to mollify, to cloak and to palliate, 
and many others. I^ow, notwithstanding each of these 
duplicates, words were used originally in the same sense, they 
have now separated from one another, and acquired separate 
meamngs to answer the varieties of fresh thoughts and feel- 
ings which society acquires in advancing to a high state of 
dviliaation. Hence, as this desynonymismg process is con- 
stantly going on, mistakes are apt to arise from the use of 
words in a sense exactly equivalent, when a broad distinction 
is acknowledged between them^, 

' See Coleridge, Biog. Lit. y. L p. 90, and Lit Bern. v. 1. p. 219^ and 
T. ii. p. 365, and Table-talk, p. 140, and Trench, Study of Words, 
Lect. Y. p. 142, firom whom these quotations are takexu 
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Chapteb I. § L 

Analysis and Synthesis, 

What we have advanced on analysis and syntliesis in the 
text mainly refers to the applied sciences, where it is usual 
when the tentative process of analysis is complete, to con- 
struct the synthesis by way of verification, and also to employ 
the latter method of statement in teaching as more scientific 
and complete. Analysis, however, is not always thus subor- 
dinate to synthesis, as may be shown by any simple instance 
from the analytical mathematics. In a common algebraical 
equation one or more unknown quantities are given, and the 
consequences are traced backward till those quantities become 
known. It is not considered necessary to show, by reversing 
the process, that the results obtained actually fiilfil the con- 
ditions which the unknown quantities were assumed to fulfil 
in the original formula. 

Another instance in which analysis is perfect without any 
corresponding synthesis is found in the ordinary process 
of deliberation, which has sometimes gained, in consequence, 
the name of practical analysis. Those who deliberately desire 
any object which they have reason to suppose within their 
reach, begin by assuming it is attainable by them, and then 
proceed to consider on what antecedent conditions the attain- 
ment of the object depends, and to what conditions these in 
turn are subject. Thus they continue precisely as in mathe- 
matical analysis, until they arrive at certain elementary con- 
ditions, which their own consciousness tells them are within 
their power — certain acts of their individual will, and the 
natural expression of it in word or deed. The analysis is 
perfect when the agent can clearly perceive that all the actions 
or means on which the result depends are fully within his 
power, and when he is conscious of the force of his own will 
to bear him through them. The analytical process is com- 
plete in itself, because the subsequent actions which corre- 
spond to them do not reverse the order of thouglit^ as in cor- 
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'^pcb syntHesiB, although the result of the actions should 
'Verify the accuracy of the analyser's speculative inferences. 

It remains to consider in what mode art avails itself of 
these methods. With respect to aesthetics, it does not appear 
thej have any hut a faint application, on account of their a 
priori nature, and the consequent reverse method of pro- 
eedure which obtains in the fine arts in contradistinction to the 
applied sciences. It often happens that principles are really 
i&yolved in the works of an artist which the artist himself has 
probably never reaUsed except in their abstract form. He 
acemplifies the laws of science not in consequence of any 
particular study of them, but in virtue of that taste and keen 
perception of beauty which imagination continually feeds 
within him, and which is only casually influenced in the 
highest genius bv exterior observation and the study of the 
phenomenal world. 

Perhaps in this field the most common use of analysis is in 
inyestigating the causes of defects. Something oflends ; we 
know not why. But in the endeavour to refer it back to 
first principles, we shall discover that some rule has been 
transgressed, some harmony violated, some canon of incon- 
sistency broken. Thus very early attempts at art, through 
the want of consistency, often fail at the first touch of 
analysis. Kotwithstanaing the parts may be right in them- 
selves, on no possible hypothesis could the whole be true. 
The same reason is fatal to the attempt of a Chinese artist to 
depict all the six sides of an interior at once ; and to the con- 
ventional Egyptian representation of a man, in which the 
head, body, and lower members are depicted in three incom- 
patible positions ; and to the head of Minerva, on the archaic 
coins of Athens, in which the full eye, which figures appro- 
priately in the front face, is transferred without modification 
to the profile. 

In the earlier stages of the fine arts this seems to be the 
only use of analysis. In their most flourishing state there is 
nothing of that doubt and indecision which the analytical 
process implies. Great works are owing to the magic of 
genius, ana not to any artificial study of particulars or 
formal process of thought. But when invention waxes cold, 
and the mind relies less readily on its own resources than 
the imitations of the past, then analysis steps in. It gives 
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ndes tceordii^ to wbich the bighest w ni caw cfl 0f gesiu ks 
spontttieoafllj prodnoed eertein cffem ; and tiiaM ndei iriD 
liul imde]? ibe leadiiig idea of tiie arfc^ ao fir as the Bstm of 
ibeease admitayaoooraiiij; to tiie o g dii i ar yittetlieJhiof adgaflfc 
Iheee lemaAa are BbeidSj conflnad to tBatiietiea^ Tiwihiftg 
not only siaiie, paxntiiig, and poetfj, but cAst wmka of aa 
asnalogOQa kind wbieb appertam to Ibe bkbeBt oirder of 
gemiia. Tbe oaae is different wi& aittLyme^iDamlaHii^a 
ifbicb an opportonity ia affofded for atriet conse^nenee n 
flie formstioa of tbe rales wbidhean be dedneed ftum oartan 
empirical piineiplea bj means of tbe Inwa of ipMsa ail 
number. Of tbis natine are many practical ejwuipBfii'iitiiiwi 
of tbe laws of bydranlieSy and pnemnatics^ and pnjeotflsii 
Here the mitbetical arrangement is more than a £»ni, aid 
tbe metbod of art, by^eomwdTngiritfa ito type, loses its iadh 
viduality, and melts into tbat of applied ' 
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The Semes an ultimate Source ofUvidenee. 

Notwitbstanding specires and appantions are generally 
brought in proof of the reality of sensible impressions, tb^ 
are sometimes adduced on the contrary side ; so that it is in 
some measure necessary to consider them here to complete 
the argument of the text. 

If, as some contend, the senses can convey such dehurive 
impressions as to lead persons who are usuially accounted 
sane, to mistake the figures engendered by their own mind for 
realities, and converse with them as creatures of flesh and 
blood, why may not the senses generally be labouring under 
a similar delusion, and generating around us a world of 
shadows which have no existence out of the mind ? Of the 
fiict that the senses have thus grossly imposed upon the 
minds of many there can be no doubt. Bespectable physicians, 
of whose veracity there can be no suspicion, have stated 
many striking insfcances of such deceptions ; and the victims 
themselves have pined away, and in many cases died, of the 

1 ChI^ja^Lot^ualliLaauyaL^>^ 
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saffering produced by their sbadowy tormentors, and the in- 
ability on their part to get rid of the impression that they 
were something more than mere shadows. Dr. G-regory telk 
ufl of a patient who daily, as the evening clock struck six, en- 
countered a witch in form,. something like those which] are 
said to have greeted Macbeth on the heath of Eores, and 
who was so distressed by the grimaces of his weird visitor 
that he languished and mially died of a broken heart. Thus 
the Duke of Olivarez, in Le Sage, who was worried to death 
by the presence of an apparition, which he fancied always 
pursued him, was no imagmary character. 

We find another case stiU more sfcriking, vouched for on 
the most indisputable authority^, in a lawyer who was first 
haunted by a cat, which subsequently took the shape of a 
gentleman usher, and appeared with cap, plume, and sword. 
Eke the ghost of Beau Nash, and then deluded itself of 
fbesh and clothes altogether, taking the form of a skeleton. 
The last metamorphosis was fatal to the life of the sufferer. 
1^ David Brewster also niEurrates a series of remarkable 
apparitions to which a lady of his acquaintance was subject, 
sometimes assuming the garb of deceased Mends, occasionally 
the shape of absent ones, and in every instance comporting 
themselves as to speech and behaviour like substantial crea- 
tures. %e encountered her husband in the drawing-room, 
and held some moments' conversation with him at a time 
when he must have been two hundred miles distant, and she 
spoke to friends at her toilette who must have been rotting 
ia their shrouds some five years before. 

These apparitions would be certainly marvellous, and might 
throw grave doubt upon the testimony of the senses, if they 
did not admit of lucid explanation. But this, fortunately, ia 
not wanting. We can not only theoretically account for the 
cause, but point out many instances of the cessation of the 
appantions consequent on its removal. Spectral illusions, 
as Dr. Hibbert has shown, are nothing more than ideas, or 
the recollected images of the mind, which in certain states 
of bodily indisposition have been rendered more vivid than 
actual impressions ; or, to use other words, that the pictures 
in the mind's are fer more vivid than pictures in the body's 
eye. The mind's eye may be said to be the body's eye, and 

■ Sir Walter Scott, Letters ob. IDwaoaQlogj and Witchcraft. 
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the retina the oominon tablet <m iriddi both clnageii of i», 
prefuuonfl are painted, and by meaiui of which ther reeenti 
their Yi8iialeKi8ten(» according to iiie same optical law^ JUc 

In the healthy state of the nmid and the body, theae im \{ 
cilasBes of impressionB on the retina are nicety acgnated. 'BAfq 
mental pictiues are transient and feeble^ and in ordiiaqilt^ 
states never capable of diitarbin^ or effiunng the dtrBdlj 
images of objecto. The two opposite impreasions conld not |r 
co-exist. The same nervous fibre which is cartying from Ibi || 
brain to the retina the figures <^ the memory, could not it |f 
the same moment be carrying back tiie imnresskma of exter* 
nal objects firom the retina to tiie brain, liie direction of die 
mind's attention to one of the two classes of impresBumi 
necessarily produces the extinction of the ottier. Hence, in 
darkness and solitude, when external objects no longer inta^ 
fere with the pictures of the mind, they become more vivid 
and distinct, and in the state between wakinff and aleepiog 
the intenritjr of the impression approaches to wat of visihle 
objects. With studious persons, who are much occupied 
with the operations of their own minds, the mental pictures 
are much more distinct than in ordinary persons, and in the 
midst of abstract thought external objects even cease to make 
any impression on the retina. A philosopher in his study 
experiences a temporary deprivation of his senses : noises 
and objects are conveyed to his eyes and ears, and his nerves 
actually receive the impressions of light, sound, and touch, 
but he fails to realise them. Now pictures of the mind and 
spectral illusions are equally impressions on the retina, only 
differing in vividness ; and frightful apparitions are nothing 
more than the results of a disordered imagination acting on 
some accidental disarrangement of the vital functions. 

The substantial correctness of this reasoning is evident 
from the state of those persons subject to such hallucina- 
tions, and the disappearance of the malady as soon as they 
returned to a healthy condition. Thus, the crowd of persons 
whom Nicholai^ imagined he saw constantly moving and 
acting in his sight, gradually faded away as soon as he sub- 
jected himself to a course of medical treatment ; and the 
ugly spectres vdth which the bright imagination of Tasso 

^ A bookseller of Berlin, who had the courage to lay his case before 
the philosophical society of that capitals 
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led his cell, and who sometimes contested with him his 
meal, grew imperceptihiy less palpable as he recovered 
ealth, and only annoyed him during inveterate periods 
jkness. Again, the lady whose spectres were recounted 
J David Brewster, convinced herself of their emptiness 
anding in the positions and sitting in the same chairs 
ipparitions occupied, and finding nothing where they 
ared to stand or sit but vacuity. All pariiy is conse- 
tly destroyed between such impressions and those which 
V from the presence of tangible objects in the external 
i. Like the ordinary illusions of the visual organ, on 
ling one eye or straining both, the apparitions are seen 
led ; which of course could not be, had they, like sensible 
its, any solid reality. They, therefore, must be classed with 
3WS ; nor does their relation to that category throw the 
test doubt on the reality of the outward phenomenal 
1, with which, beyond the mere impression, they have 
Lng in common^. 

'or a farther elacidation of the subject, see Eding, Joam. (new 
i) No. iv. p. 218--19, No. vi. p. 244, and No. viii. p. 261. 
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CBasiifieaiion and JShwimuitaiHre. 

WwES we attempt to acnmge natml olgaeti in gmM 

Moniti 



_ IB tihqr poiBen siiiiilar j^n^ertie^ «iid^ agm 
imge tiieaegsoapf izL regular ffndatkm correqioiidiiig to lb 
nuik whieli eadi liolda in the departaeiit of aatafe to vineb 
itMo]]gc^theM■1lltisa878temo(f«hMifiQalaoa• OoiUMliiin 
the vast number c£ difforent objeoti embneedl in, oaob ef Ik 
tripartite difiaioiia of naBtore, ana tiie yo ea ni yof iMwiaglit 
evidence of all brought to bear oa acientific m^mrj at Hit 
stage of tbe proceeding in which iheir testiiDOi^ ia lOi^^ 
of any value, the importance of aueh dasaififiinoni, mi Ab 
care with which they should be finuned, so aa tobring Aotonl^ 
all the properties of the objects they embrace into notice, bat 
also the eanaea on whidi these pvq^eriaea dapciid, cuBBSt be 
too much overrated. According, mdeed, as tiieseelsBBiScationB 
are loosely or accurately framed will the respective sciences to 
which they correspond lag tardily behind, or exhibit signs of 
progress. When the facts of a case are lucidly and com- 
pletely stated, a clever judge is not long in coming to a just 
decision. When any branch of natural phenomena is ar- 
ranged in that form which is best calculated to bring out in 
bold relief all the striking properties it embraces, and the 
elements upon which those properties mainly depehd for 
their origin and development, a sagacious observer seldom 
fails to get into the secret recesses of the phenomena and to 
pounce upon the law. 

Such classifications have failed hitherto principally from 
their framers selecting arbitrarily some subordinate or non- 
essential point of agreement as the basis of their system, and 
thus throwing into the same group objects wmch in the 
general aggregate of their properties present no resemblance, 
and into mfferent and remote groups others which have the 
closest similarity. Thus, the LinnsBan arrangement of plants 
according to the number of stamens and pistils, or Toume- 
fort's systenii founded on the aha^ end the division of the 
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corolla, are poaitiyely mischieyous ; since they direct the 
sttention to those properties in plants which are of the k^at 
interest, and thus hinder the mind from regarding them in 
the groups which have the greatest number of ihe most 
striking properties in common. Artificial arrangements of 
this kind hardly deserve the name of scientific classifications. 
They are more properly divisk)ns in which the taste of the 
&am^, or the particular end he may have in view, raider than 
the footprints c^ nature, serve as the guiding principle of the 
arrangement. 
. The classifications by which science is advanced are widdly 
different from these. Instead of agreeing in nothing but 
arbitrary heads, from which the most important natural 
isolations are rejected, these relations themselves are sought 
out and adopted as the baeis of the system, and every object 
zaaged in accordance with them, so as to represent the 
various kinds which exist in nature as much as possible in 
the precifle order in which they occur, and bring into view 
the most distinctive properties they exhibit. Classifications 
in natural hi&tory, foe example, woich have any claim to be 
natural, are founded upon those distinctions of kind whidi 
run throughout nature, and which place impassable limits 
between the difierent groups to which they refer ; and not 
upon any arbiiaraij choice of the naturalist. These kinds are, 
oi course, determined by the properties whidi are so funda- 
mentally distinct as to interpose an insuperable barrier be- 
tween the classes into which they enter ; and such characters 
are selected to be a mark or type of the kind which point to 
the greatest number of subordinate properties in common 
with each ^oup. Distinctions of kind, however, are^ not 
numerous enough to su^y the whole basis of a classifica- 
tion. Very few, fi>r instance^ of the genera of plants, or 
even of the families, can be pronounced with certainty to be 
kinds. The great distinctions of Yascular and Cellular, 
Dicotyledonous or Exogenous, and Monocotyledcmous or 
Endogenous, aoe perhaps differences of kind, since the lines 
of demarcation which £vide these classes seem to go through 
the whole nature of the plants. But the different species of 
a genus, or genera of a mmily, usually have in common only 
a Hmited mimber of characters. A Itosa does not seem to 
differ from * Subua, or tl^ TJmbellifere from the Samm- 
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colaceffi, in much, else than the diaiaeterB botanically as- 
signed to those genera or families. Notwithstanding nidi 
distinctions are marked out hj properties limited in numher, 
they may he eminently natural, provided those propeitiM 
are important, 'and the objects contsaned in eaeh gram 
resemble each other more tluin they resemble anything irina 
is excluded from it. But then these lower groups are to b 
arranged iato higher classes andmade^ when it is possible, to 
correspond to kinds, the latter serving as a kind of eccemplin 
or types of the subordioate classes which are grouped ammd 
them. 

Such arrangements as we have described have xefetenee tp 
distinct comimrtments of natural history. There are, how- 
ever, other classifications of a similar t^dency which enftflr 
into every science, and which are based upon any promioait 
resemblance or analogy, whether as regard obiectB or lans. 
As soon as such point of agreement is perceived between siq' 
phenomena, they constitute themselves into a group or dasB 
which may become enlarged to any extent by the aooessioiL 
of new phenomena bound toeether b^ the same point of 
resemblance. In this manner the materials of science become 
grouped in classes, such as chemistrv furnishes examples of 
in its various groups of acids, alkalies, sulphurets, &c., or 
optics in those classes of phenomena ranged imder the h^s 
of periodic colours, double refraction, &c. ; and that re- 
semblances themselves become traced, which it is the busi- 
ness of induction to generalise and include in abstract pro- 
positions. 

The preceding kinds of classification refer not to any 
specific end, but are simply framed with a view to put the 
mind in possession of the whole of the properties and rela- 
tions of objects embracing anj wide department of nature; 
that when, in the course of its inquiries, any startling facts 
occur, or any theory is formed, it may bring to the contem- 
plation of either one or the other all the knowledge which 
can possibly bear upon the subject. But classification is not 
conmied to this method of arrangement by groups, nor do its 
advantages fiow in any one chamieL There is another kind 
which still bears more directly on the successful issue of 
scientific inquiry, and that is when we select as the ground- 
work of the classification some ^jacticular phenomenon whose 
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laws are to be investigated, and range all the objects wbich 
bear any resemblance to it in regular gradation, according to 
the degree in which they seem to possess the property the law 
of which is sought. This has been termed classification by 
aeries^. Suppose, for example, the law of transparency was the 
ffubject of inquiry, the collection of the most striking instances* 
of this phenomenon would be the first step in the investiga- 
tion, as most likely to lead, by the method of concomitant 
variations, to the discovery of the cause. Hence classifica- 
tion by series often brings together a number of objects 
which have nothing in common except the one peculiar pro- 
perty which is taken as the head of the classification ; as in 
that of colourless transparency, the list would comprise ob- 
jects differing most widely in their nature, such as water, air, 
diamond, spirits of wine, glass, &c. ; while the arrangement 
by groups, as in the botanical families of EuphorbiacesB, 
UmbeUifersB, &c., or in the chemical classes of alkalies, 
metals, &c., bring together those objects which have most 
properties in common, and appear to possess a natural rela- 
tion. 

But every class formed on a positive resemblance of cha- 
racters draws with it the consideration of a negative class, in 
wliich the resemblance does not subsist at all, or the contrary 
takes place. Now it is important, as Herschel observes, to 
distinguish between cases in which there is a real opposition 
of quality, or a mere diminution of intensity, in some quality 
susceptible of degrees, tiU it becomes imperceptible. Por 
example, between transparency and opacity, there would at 
first sight appear a direct opposition ; but on nearer con- 
sideration, when we consider the gradations by which trans- 
parency diminishes in natural substances, we shall see reason 
to admit that the latter quality, instead of being the opposite 
of the former, is only its e:rtreme lowest degree. On the 
other hand, the opposite electricities ; the north and south 
magnetic polarities ; the alkaline and acid qualities of che- 

^ Mr. Mill assigns the merit to Comte of being the first to treat 
systematically this branch of classification (vol. ii. p. 321); but the 
subject was developed by Hunter in his physiological arrangements 
long before Comte had published his work. * Enumerated by 

Bacon in the second book of the Nov. Org. under the head of preroga- 
tive instances. 

2b 
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inical agents, and many other cases, exemplify not madj 
a negation of quality as levity or opacity, but an active oppo- 
sition. Both these modes of dassincation were distinguiaoed 
by Bacon in his positive and negative instances, and have 
their peculiar importance in the inductive process, by affiaid' 
ing an opportunity of tracing a relation between phenomeu 
by way of contrast, and by the observation of a correspond* 
ence in the scale of intensity^. 

"With regard to nomenclature, three things are particnlodj 
desirable ; first, completeness, or a name for each defijoite 
object; secondly, precision, or the necessity of one nazoe 
applying to that object and to nothing else ; thirdly, expiei- 
siveness, or that the name either denote the peculiar prope^ 
ties of the object or the position which it occupies in the 
system. Wow science possesses two splendid examples of 
systematic nomenclature which combine these requirements*, 
that of plants and animals, constructed by Linnaeus and his 
successors, and that of chemistry, which we owe to the illus- 
trious group of Erench chemists who flourished towards the 
close of the eighteenth century. There is, however, an 
essential difference between the two systems, which assigns 
the palm of perfection in this department to the latter. In 
chemistry the compound substances possess one property 
(the chemical composition), which is of itself sufficient to dis- 
tinguish the kind, being a sure mark of all the other pro- 
perties of the compound. All, therefore, that was required 
to meet the third condition of a systematic nomenclature was 
to give a name to every compound expressive of its chemical 
composition. But in botany and zoology no one property is 
of such a prominent nature as to allow itself to be taken as 
indicative of the others ; LinnsBus therefore was obliged to 

^ The two modes of classification by groups and series may be com- 
bined in zoology on the supposition that the investigations concern the 
laws of animal life, since all the natural groups which zoology em- 
braces may be arranged in that precise order which is most calculated 
to reveal the law in question. But in any other compartment such 
a combination is hopeless. As in botany, for instance, were the phe- 
nomena of vegetative life to be inquired into, there is no arrangement 
of the dififercnt classes of plants in a serial gradation which could throw 
the remotest light on the subject, since their leading groups present 
no cases of variations in the particular point assumed as the basla of 
investigation. 
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etspress the nearest natural affinities of the kind, in lien of 
its distinctire properties, by incorporating into its name the 
name of the proximate natural group, of which it is one of 
tbe speeies. Thus the name of every ^cies was made to 
<90iisist of the name of the genns, or natural group next above 
it, with a word added to distinguish the peculiar species. On 
iMB principle is founded the admirable binary nomenclature 
oi botany and zoology. Linnaeus found about seventeen 
hundred generic names, with a moderate number of specific 
names, simcient to designate with precision the ten thou- 
sand species of vegetables known in his time ; and, notwith- 
standing the number of generic names has since greatly in- 
creased, the augmentation has not kept pace with the multi- 
plication of known species^. 



Chaptee I. §§ 3, 4. 
Formal Analysis in Ji^Tiysics, 

To exemplify the mode by which the inductive inferences 
may be thrown into a corresponding series of syllogisms, and 
thus laid open to formal analyst, we subjoin the following 
example from. Mr. Thomson's Outlines of the Laws of 
Thought : 

" In Sir Humphrey Davy's experiments upon the decompo- 
sition of water by galvanism, it was found that besides the 
two components of water, oxygen and hydrogen, an acid and 
an alkali were developed at the two opposite poles of the 
machine. As the theory of the analysis of water did not give 
reason to expect these products, tney were a residual phe- 
nomenon, the cause of whidi was stul to be found. Some 
cbemiBts thought that electricity had the power oiprodacmg 
these substances of itself; vnA if their erroneoos conjecture 
had been adopted, succeeding researches would have gone 
upon a &ls0 scent, considering galvanic electricity as a^ro- 
dtmng rather than a decomposing force. The happier insight 
of Davy conjectured that there might be some hidden cause 
of this portion of the effect ; the glass vessel containing the 
water might suffer partial decomposition, or some foreign 

» WhewelTfl Hist. Induct. Scien. L 489, and Mill's System of Logic, 
ii. p. 316. 

2b2 
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matter might be miMled with tiie water, and the acid and 
alkali be cBsengaged from it^ bo that the water would hare no 
share in their production. Assiiming this, he piooeededto 
try whether the total remoyal of the cauae would dioBbroj^ 
eneoty or at least the diminution of it canae a correflpondiDg 
change in the amount of effect produced. By the aub^fta* 
tion of gold vesaelB for the glass without any change in tiie 
effect, he at once determined that the glass was not t£e camei 
Employing distilled water, he found a marked diminution d 
the quantity of add and alkali erolved; still there was enoo^ 
to show that the cause, whatever it was, waa still in opera- 
tion. Impurity of the water then was not the sole, but aeon- 
current cause. He now conceiyed that the perspiratiQn from 
the hands, touching the instruments, might anect the case, 
as it would contain common salt, and an add and an alkali 
would result from its decompodtion under the agency of 
electricity. By carefully ayoiung such contact, he reduced 
the quantity oi the promicts still further, until no more than 
slight traces of them were perceptible. What remained of the 
eTOOt miffht be traceable to impurities of the atmosphere, de- 
composed by contact with the electrical apparatus. An ex- 
periment determined this ; the machine was placed under an 
exhausted receiver, and when thus secured from atmospheric 
influence, it no longer evolved the acid and the alkali. 

" A formal analysis of these beautiful experiments will illus- 
trate the method of applying the rules of pure logic in other 
cases. 

** I. Statement of the case, the residua/ cause being still undiscoveied. 

* The decomposition of water by electricity, produces oxygen and 

hydrogen, with an acid and an alkali.' 
IL Serration of the residual from the principal cause. 

a. * The decomposition of water produces oxygen and hydrogen.' 

b. * The production of an acid and alkali in the decomposition of 
water may be caused by action on the glass vessel containing the 
water.' (Problematical Judgment— A.) 

III. The latter Judgment disproved by a syllogism in Mood B A 0, 
Fig. iii with a conclusion that contradicts it. 
' A case in which I employ a vessel of gold cannot involve any 
decomposing action on a glass vessel, 

* A case m which I employ a gold vessel still gives the acid and 

the alkali, 

* Therefore cases of the production of the acid and alkali are not 

always oases in which glass is decomposed.' 
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IV. Another attempt to suggest the residual cause. 

* The acid and a&ali are produced by the decomposition and im- 

purities in the water employed.' 
Syllogism in A A I, Fig. iii. tending to prove this. 
' An experiment with distUled water must admit less impurity, 

< An experiment with distilled water gives less acid and alkidi, 

* Therefore sometimes with less impurity we have less acid and 

alkaU.' 
Y. * The contact of moist hands' may be an additional cause of the 
residual phenomenon. 
Improved syllogism in A A I, Fig. iii. to include this concurrent 
cause. 

* An experiment with distilled water, and apparatus kept from 

contact of hands will admit still less impurity;' 

< An experiment, &c. results In the production of still less acid 

and alkali, 

< Therefore sometimes with still less impurity we have still less 

acid and alkali.' 
VL Amended syllogism. AAA. Fig. iii. 

* A case where we use these precautions in vacuo is a case of no 

impurity,* 
' A case where we use, &c. in vacuo is a case of no acid and alkali, 

* Therefore a case of no impurity is a case of no acid and alkali.' 
Vll. Immediate inference from last conclusion. 

* Cases of no-impurity are cases of non-production of acid and 

alkali,' 

< Therefore all cases of production of acid and alkali are cases of 

some impurity;* 
which was to be proved. 

" An example like this brings into a strong light many of 
the characteristics of inductive reasoning. Porms usually 
considered to be deductive are here freely employed. The 
later steps tend to confirm the earlier, on which, however, 
they themselves depend ; so that a mutual confirmation is ob- 
tained from setting them together. "When the chemist sub- 
stituted gold vessels for the glass, and inferred from the con- 
tinuance of the effect under this change that the glass could 
have nothing to do with its production, it was formally 
possible in the then state of knowledge that the glass might 
be the cause in the one experiment, and the decomposition of 
the gold in the other. But the later steps, which showed 
that the effect varied with the variations in a circumstance 
wholly distinct from the decomposition of glass or gold, re- 
duced the possibility of maintaining such a view to the very 
lowest amount. Even the premisses of particular syllogisms 
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in the cliain are sometimes tested and corrected by the con- 
clusion, although formally the conclusion should entirely de- 
pend upon the premisses. The experimenter expected to find 
that the use of distilled water would exclude all impurity; 
and he intended that his premiss should assert as much ; but 
when it turned out in the conclusion that the supposed pro- 
ducts of the impurity were stiU present, he was reduced to 
the choice between abandoning that cause and recasting his 
premiss so as to admit that the cause was still piiesent— 
* the use of distilled water gives less impurity.' '* 

Chaptbb I. § 5. 
Mathematical Reasoning* 

Sir W. Hamilton has written an essay to disparage mathe- 
matical reasoning as a mental discipline, and quoted a host 
of writers who support the same view. His arguments, how- 
ever, do not seem to us to go farther than 1^ condemn an 
exclusive devotion to this species of learning as injurious. to 
the mental faculties, and in this view can prove nothing. 
Excess in every study warps the mind to a degree propor- 
tionate to the intellectual capability of the learner ; nor do 
we see anything in the isolated pursuit of mathematics 
calculated to produce this derangement more conspicuously 
than an exclusive devotion to classics or to metaphysics, or 
any othei: department of learning. For our part, if we are 
to be bored with learned monoculists, we should prefer the 
company of D'Alembert to Porson, of Lagrange to Dr. 
Bentley, desirous that the discourse should turn rather on 
substances than words, on realities than shadows. 

The most that can be said is that the exclusive study of 
mathematics seems to injure the more common and useful 
mode of inference — viz., that by induction. Mathematical 
truths being, so to speak, infallible, the moral feelings, if 
neglected by their study, become less sensitive to the various 
degrees of certainty attending probable inference. As when 
one sense is carried to great perfection, the others are 
usually less acute; so mathematical reasoning seems in 
some degree to injure the other modes of ratiocination. 
Thus JSTapier wrote nonsense on the historical evidence con- 
nected with revelation, though he invented logarithms; 
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Galileo pubKslied a most absurd criticism on the finest 
modem epic in the same month in which he expounded the 
correct laws of motion ; and Newton played the deuce with 
chronology and the prophecies of Daniel, while he was un- 
folding the arcana oithe heavens. 



Dwisian of the Sciences. 

Having treated logic as the science of inference, it will 
not form an inappropriate conclusion to a work of this 
character, if we direct the reader's attention to the various 
subjects in whicb its methods and rules are employed. As 
in the categories we found several tables differing from each 
other by the broad lines of demarcation set up by the dif- 
ferent metaphysical systems on which they were projected, 
so in the classmcation of the various departments of human 
knowledge we meet with a similar diversity of arrangement, 
with this difference that the ancient attempts have been long 
ago abandoned as imperfect, owing to the false views which 
their framers entertained of physical science^. 

The modem attempts at a general classification of the 
scieneeB may be said to commence wdth Bacon, whose pro- 
iection, though surprising for his age, is based on a la^se 
principle. Considering all human knowledge as relative, 
JBacon was led to believe that the sciences would unfold 
themselves in natural ordei^ if mapped out in relation to the 
three distinctive powers of the mind, Memory, Imagination, 
and Beaton ; as, however, these faculties are simultaneously 
engaged in the production of every mental work, the most 
complete confusion was the result of carrying Bacon's prin- 
ciple into detail Earmal science was confounded with real, 
experimental with deductive, relartion of law and relations 
of theory with relations of facts — ^groups of sciences con- 
nected with the closest affinity divorced from each other, 
and the most heterogeneous subjects forced into the bonds 

^ Mr. Thomson discriminates a table of categories from a division 
of the sciences, by assigning to the former the function of pointing out 
the different attributes with which a conception may be clothed, and 
to the latter that of separating the different districts of knowledge 
with the leading and subordinate conceptions which belong to them 
from one another. 
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of association. The lustory of minerfilBy of TegefcaUei, i 
animals, being confounded m tbia cbait with the Yagtarji 
nations and the history of man, would place the laboonct 
Boswell, in company with the labours of Cuvier and fli 
researches of Hunter, by the side of the researches of Oib' 
bon. Botany, zoology, and chemistry were separated fin 
their histories and joined to metaphysics. Fainting tni 
music were ranked under the head of artet vchtpiariat ifA 
cookery and cosmetics. The anatomy of the human finone 
was severed from the anatomy of animals, and the doctrine of 
angels and spirits confounded with natural theoloCT. 

Afber Bacon, whose chart was adopted by IDiderot and 
D'Alembert as the basis of their celebrated Encydopada^ 
no similar attempt was made until Locke's tune, who eor 
larged the Greek classification, as follows : 

"^ Won- iK^: 

pEksonomics. fLogic 

Fractica. . . < Politics. Snucittruc^ \ Bhetoric 

^Ethics. l^Grammar. 

With the exception of Smith and Turgot, who followed 
Lcyjke, the subject has not been philosophically considered bj 
any writer of public importance down to very recent times. 
Dugald Stewart, in reviewing the past efforts to construct a 
genealogical chart of the sciences, pronounced the labour 
hopeless, at least in his generation. 

Coleridge, however, imagined he saw in the relations of 
necessity and the relations of choice a clue to the entire 
labyrinth of human knowledge in the systematic order in 
which it is viewed by superior intelligences; and after a 
vague and sanguine development of his theory, in a style 
suited rather to the dim magnificence of poetry than to 
philosophic disquisition, he surveys the domain of knowledge 
from 

mr, . ^«„f-ai T fFormal — I. e. purely intellectual* 

ine central Necessarj relations -( x>e-i V Moral i 

I ^^ (Mixed 

Cause ^d effect. JST^. 
EeUtioMoftheorr "[^d^^. 



point of the 
intellect, 

and thence 
proceeds to 



sciences, 
sciences. 
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But as this diyision was far from exhausting the sub- 
iect, Coleridge found himself obliged to institute a distinct 
nead under " MisceUaueous," to which he consigned one- 
third of the Encyclopffidia Metropolitana, whose ground- 
work was taken from his plan. To profess, however, to map 
out all the compartments of knowledge, and annex as a sequd 
to the chart a voluminous chapter of miscellanea, is precisely 
the case of Smalgruenius, who wrote a work entitled " De 
Omnibus Bshus^^ and afterwards added a supplementary 
treatise, "2>& Q,whuBdam AUis.^* 

But the chart is as theoretically wrong as it is prac- 
tically worthless. Eelations of necessity, and relations of 
cause and effect, instead of being co-ordinate branches of 
philosophy, are, considered abstractedly, no less intimately 
connected, than a general law with one of its particular ex- 
emplifications. We cannot, without subverting our mental 
constitution, consider matter otherwise than as subject to the 
great law which regulates the procession of phenomena, than 
we can believe that two and three make six, or that the 
whole is less than its part. Even in the objective light that 
Coleridge seems to have regarded the causal relation, far from 
being confined to any peculiar class of sciences, it runs 
through them all, and claims a co-extensive dominion with 
the empirical element itself. Instead, therefore, of being con- 
centric with the transcendental relation, the laws of cause 
and effect, as here considered, are as subordinate to it as 
"Scientia activa," in Bacon's sense, is subordinate to the 
primary philosophy. Throughout the entire range of the 
sciences, with the single exceptions of logic and mathematics, 
necessary and causal relations are more or less interwoven 
with each other, and to regard them as separate branches 
leading to distinct groups of science, is to revive in a worse 
form the error of Bacon, which we have pointed out in the 
text. 

Bentham in his Chrestomathia, adopting the bifurcate 
division which Bamus took from the Isagoge of Porphyry, 
attempted to draw a similar genealogical tree of the sciences, 
but found the first rough sketch so unpromising that he did 
not attempt to pursue the subject into detail. He fixed his 
point of departure, of course, in utility ,'w\n$Sci\va ^cm^'^Ws^^^fc 
being in general, and what is not "bemg^ ^'b ^"sJ^ \rt'«5^^ 
giving rise to metaphysics aud the xiatva«^^CASVi5i^'^>'"«v.^^^^ 
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M thej relate to tiie emencm of tldngi ; fibe hUeae to 4h 
fiBmuu scieiioei, and tiioae whiGli «inb»oe the loeidflDtiv 
dunges to ^faich all bodies apiritiial or «ofporal am liaUe ta 
UBde^. It is jieedleea to aweQ njpon « difimaa ^vAidh, S 
practieaUy adopfced, would ^^onfoond aifi Iramaii fcxiowledga^s 
^lUiteratmg the old koidiDaika irluek bave^ aioee aeieiiea id 
ft'aamey a^^ed to map out the baBBdariea of ita dhvfriM 
domiziioiii, andjanplitiang np eaidi aabject h e r eto fage o» 
aidered imiqcie and inaepaialire, into elementi tm Tarieaa aal 
multiform as the shiftuig lig^ of opioiioiiL miaj choeaa to 
inTefit them widi. 

B was reserved for Aaq^^ to •diataiee all Ida ■eempctfitei 
in oonstmctiBg a ehart of «miveraal knowledge ae theea»> 
tioalfy perfect aa it la praelieallf nselbl, hj Mopting !)»• 
gald fitewarfs fundamental dinsion of mirfiter and moid, 
and classifyiz^erenrthing he considered, in either of tiie twe 
categories. ^Bie goestions he ftaked himself conoenm^ eadk 
Bcienoe were, what snbjeois did it embrace, and in nU 
point of view was it regarded by others P The Srat led Ina 
to fix its boundaries, and assicn its eorrelaitaons ; tihe seeeand 
to determine itsplaoe in the <mart, and the groups of aeieDoes 
by which it should be surrounded. In every other respect 
the order followed is precisely analogous to that adopted by 
LinnsBus in the classification of the vegetable kingdom. 
Having divided his field into the two great kingdoms of 
matter and mind, Ampere groups the sciences whose bounda- 
ries he had previously laid down, in distinct families or kinds, 
which he collects into species of a higher order ; and then 
proceeds to assign the leading branches or ^nera into which 
the cognate kingdom is divided, and in which the species of 
the scientific groups are included. The kingdom and 
branches with their subordinate orders and distinct fiunilies 
of sciences are connected with each other by a bifurcate divi- 
sion which separates the experimental sections — ^the prO' 
dromi, as Bacon calls them — ^&om those which refer to the 
perfect sciences, and thus keeps distinct throughout, the 
deductive and empirical departments of knowledge. At l^e 
head of each rank stands its peculiar and leading idea. The 
subordinate orders being at once divergent and concentric, 
branching out into the numerous sciences of which they are 
composed, as well aa guiding to tlie \inic^ trunk whence 



thejT j^ring. "WlieiL we say tha;t; no ^^oupg of saiences jsre 
found together but those wbieb reflect sntituaL light on each 
other, and whose proximity is therefore desirable in the 
stud J of the same art or profession ; and that the knowledge 
of no scienee in the chart presupposes the acquisition of an)r 
which have not gone before, we have given the highest testi- 
mony in favour of its prao^eal utility. We subjoin the 
tables in extenso, which Aimere spent the best part of his 
]i& in eoQstracting. The Xj^im. verses which follow point 
out the leading concepticm of each science in the chart, to 
which they bear literal reference, and enable the classical 
reader by a slight mnemonic effort to grasp the leading divi- 
sions of iLuman knowledge in their most minute scientific 
speciality, and in that order most .calculated to favour their 
study and development. 
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sEGOin) sutgdoh. 



Ejngdom. 



Noolofi^cal Sdenoes 



Sub-SjBglaDs. 



i 



C. Noolo^cfL propeify 

80 ciuted 

D. Social Sdenoes...., 



Bfaaehes. 



Y. Philoto^iics. 
VI> Bialegmadcs. 
Vn. Etlmdogicil 

Sci^Eices. 
Vm. Fotitical Sd- 
ences. 



SECOND TABLE. — ^Division of each Branch into Sub-Bbanchbs 

AND Sciences of the First Order. 

FIRST KINGDOM. 



Branches. 



A. 



I. Mathema- 
tical Sci- 
ences 



B. 



II. Physical 
Sciences 



m. Natural 
Sciences 



lY. Medical 
Sdences 



Sab-Branches. 



a. Mathematics, pro- 

perly socaJled.... 

b. Fhysico-mathema- 

tical Sciences 

c. Physics, properly so 

callecL , 



cL Geological Sciences 

" e, Phytological Sci- 
ences 

/, Zoologies, properly 
so called 

*■ g, Fh^rsico-medical 
Sciences 



h. Medical Sciences, 



Sciences of the First 
Order. 



it 



Arithmology. 

Geometry. 

Mechanics. 

Uranology. 

General Physics. 

Technology. 

Geology. 

Oryctotechny. 

Botany. 

Agriculture. 

Zoology. 

Zootedmy. 

Medical Physics. 

Hygi^e. 

Nosology. 

Practice of Medi- 



AMPisE'S TABLES. 



381 



SECOND TABLE^continued. 



SECOND KINGDOM. 



C. 



Branches. 



I 



V. PhUoso- 
phical 
Sciences 



I VI. Dialegma- 
ticalSci- 
t^ ences.... 



T>A 



• Vn. Ethnologi- 
cal Sci- 
ences. ... 

Vm. Political 
Sciences 



Sab-Branches. 



i. Philosophies, pro- 
perly so called ... 

A. Moral Sciences 

/. Dialegmatics, pro- 
perly BO called ... 

m. Eleutherotechnics . . 

n. Ethnologies, pro- 
perly so called ... 

0. Historical Sciences. 



p, Ethnorytics 
q, Ethnegetics 



Sciences of the First 
Order. 



1. Psychologjr. 

2. Metaphysics. 

3. Ethics. 

4. Thelesiology. 

5. Glossology. 

6. Literature. 

7. Technesthetics. 

8. Pedagogy. 

1. Ethnology. 

2. Archeology. 

3. History. 

4. Hierology. 

5. Nomology. 

6. Military art. 

7. Social economy. 

8. Politics. 



THIRD TABLE. — Division of each Sciencb of the Fisst Obdeb 
INTO Sciences of the Second and Thibd Obdebs. 



FIRST KINGDOM. 



Sciences of the ilrst 
Order. 



Sciences of the Second 
Order. 



/ 



1. Arithmology .. 



' 



2. Geometry 



\ 



I 



a. Elementary Arith- 
mology 



6. Megethology, 



c. Elementary Geome- 
try 



d. Theory of Forms ... 



Sciences of the Third 
Order. 



11. Arithmography. 

12. Mathematical 
Analysis. 

13. Theory of func- 
tions. 

14. Theory of proha- 
bilities. 

21. Synthetical Geo- 
metry. 

22. Analytical Geo- 

metry. 

^23. Theory of lines 
and surfaces. 

24. Molecular Geo- 
metry. 
(continued) 
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Sciencti of Oie Svcond 
Order. 

- e. Eleiaentary Mecha- 



H 



. Eiemeatary Frano- 
logy 

. Cnmognosj _. 

, Elemeatuy eenenil 

J I'V«<» 

I h. Mathematical Phj- 



n. ElernMitMy Qec- 



I. Eli-'mentary Oryc- 



a. Elementary Botany 



f3I. CinemBlics. 
32. Statics. 
r33. Dynamics. 
J 34. Molecular Me- 
|_ ahanics. 

(41. TTmnoBraphy. 
}42. Heiioatatica. 
fii Aatronamy. 
^ «. Celestial Medla- 
rs 1. Experimentil 
I Physicfl. 

L52. Chemistry. 
j 53. Stereonomj. 
ipi. Atomology. 
rei. Technography. 
J 62. Indnatrial Cer- 
I doriatics. 

res. InduHtrial Boo- 
J nomy. 

1 B4. Industrial Phy- 

rri. Physical Gco- 
{ graphy. 

I 72. Mineralogy. 
[73. Geonomy. 
{ 74. Thecpry of flie 
I Earth. 

61. Miaing. 

82. Docimacy. 

83. Orprianomy. 

84. Mineral Fhyaica. 

11. Phytography. 

12. Vegetable Ana- 

13. Phytonomy. 

14. Vegetable Phy- 

Biology. 

21, Geoponica. 

22, Agricultural 

CerdwiMiCB. 

23. Agronomy. 

24. Agricaltural 

Pliy Biology. 
(anUimitii) 
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THIED TA£LE-H?oiK»ftii»t 



Scianoes of the Fust 



L 



3. Zoology ^, 



4. Zbotedmy .... 



5. Medical Fhy- 



\6. 



Hygiene 



T.Nbsdogy 



V 



8.Fracti(sd Me- 
dtexDe 



Sciences of the Second 
Order. 



e. Elementary Zoo- 
logy 



/. Zoognosy 



^f. Elementary Zoo- 
vecQuy ••■.•*••••••••• 

h, Comparatire Zoo- 

t. Medical Physics, 
properly so called 

^. Biotofogy 



I, Crasiofogy 

TO. Hygiene, properly 
so called 

n. Nosology, properly 
so called 



0. latrology 



p. Semiology 



Sciences of the Third 
Order. 



q. Medical Practice, 
properly so called 



31. Zoography. 

32. Animal Ana- 
tomy. 

33. ZooDomy. 

34. Animal Physio- 
logy. 

41. Zoochresy. 

42. Zooristics. 

43. CEcionomy. 

44. Threpsiblogy. 

51. Pharmaceutics. 

52. Traumatology. 

53. Dietetics. 

54. Phrenygietics. 

61. Crasiography. 

62. Crasioristics. 

63. Hygionomy. 

64. Prophylactics. 

71. Kosography. 

72. Pathological 

Anatomy. 

73. General Thera- 

peutics. 

74. Medical Phy- 

siology. 

81. Semiography. 

82. Diagnostics. 

83. Special Thera^ 
peutics. 

84. Prognosy. 



SECOND KINGDOM. 



Sciences of the First 
Older. 



-{ 



QA t.llfvs^f^ui[ogy ... 



Sciences of the Second 
Order. 



a. Elementary Psycho- 

logy - 

b. Psychognosy 



Sciences of the Third 
Order. 



{ 



11. Psychography. 

12. Logic. 
5 13. Methodology. 
( 14. Ideogeny. 

(continued) 





^^^^^^H aup^rb's tables. 

THIRD TABLE— conrtHiflt 


SdHiooi<ifthfinr.t 
Orier. 


Sdencei of the Second 
Orfer. 


SciencesoftieThH 
Order. 






(-21. Elementary Om- 
J ology. 
) 22. Natural Theo 
C lo&y. 
'23. ComjiaratiTe 
Theology. 
24. Theodicy. 

31. Ethograpby. 

32. PhysiognoiBy, 

33. Practical MolBk 

34. Ethogeny. 

41. 'I'heleaiography. 

Morale. 

44. Anthropotelira. 

Sl.Lexiograpliy. 

52. Leiiognosy. 
f 5a Gloasonomy. 
. 54. rMloaophy of 
I Lftngu^es. 

61. Bibliography. 


C.< 


'2. Met^JhyriM... 




e. Elementary Ethics 


4.'nieleBiok>g7... 
5. Glossology .... 

e.Iiteraluie 

7. TcchncstlicticB 
,8.PedHgogioa... 


>. Elementary Thele- 


/i. Thelesiognoiy 








ni. Comparative Lite- 


63. Literary Crili- 

e4. Philosophy of 
(. Literature. 
(Tl.TetpDography. 








0. CottparatiTe Tech- 


( 73. Technesthetical 
3 Criticiam. 
J74. Philoflophyofthe 

(Bl.Pediography. 
)ea. IdioriBticB. 
( 83. MathGfliobgy. 
{ 84. Theory of Edu- 
1 cation. 
C !1. Ethnography. 
\ 12. ToporisUca. 
f 13. Comparative 
{ (Jeography. 




["■?.?;&,".?;.. 




,- a. Elementary Etlino- 


D.|l.EtImoloBy.... 


J h. Comparative Eth- 






{cmti„«^) 
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THIRD TASLE-^ontmued. 



Sciences of the First 
Order. 



/2. Archeology ... 



3. History. 



4. Hierology. 



D. 



I 

\ 5. Nomology. 



6. Military Art... 



7. Social Eco- 
nomy 



W Politics. 



Sdences of the Second 
Order. 



c. Mnemiology 



d, Comparatire Ar- 
cheology 



e. Elementary History 

f, Ck)mparatiye His- 
tory 



g, Sebasmatics 

h, Comparatiye Hiero- 
logy 

I. Nomology, properly 
so called 



A. Legislation 



/. Hoplismatics 

m. Military Art, pro- 
perly so called .... 

n. Chrematology 

0. Social Economy, 
properly so called 

p, Syncimenics 



g. Politics, properly so 
called 



Sciences of the Third 
Order. 



21. Mnemiography. 

22. Mnemiognosy. 

23. Archeological 
Criticism. 

24. Archeogeny. 

31. Diegematics. 

32. Chronology. 

33. Historical Criti- 
cism. 

34. Philosophy of 
History. 

41. Hierography. 

42. Symbolics. 

43. Controversy. 

44. Hierogeny. 

1 51. Nomography. 
52. Jurisprudence. 
' 53. Comparative Le- 
gislation. 
. 54. Theory of Law. 

61. Hoplography. 

62. Tactics. 

63. Strategy. 

64. Nicology. 

71. Statistics. 

72. Chrematogeny. 

73. iDianemetics. 

74. Coenolbology. 

81. Ethnodicy. 

82. Diplomacy. 

83. Cybernetics. 

84. Theory of Power. 



2c 
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TEBSlft IXFItAXAMOEUr 



BENEVOLO LECTOEL 



CARMEN MNEMONICUM. 



PBOOBMTDII. 



Ut Mimdttm* noscas, moles^et 
vita? notandae? 

A. Mensnra et motus primumi, 

mox corpora*^ et omne, 

B. ViYentilmgeniis^GtyitamqTiK 

cnra tuetni^. 



Ad Mentem** referas qtm 
menti^ aut gentibas^ insmit: 

C. Nunc animum^, nunc signa 

animi prodentia sensus^ 

D. Nunc populos"^ dkces et qua 

ratione regendi^ 



PEOLEGOMBNA. 



A. 

I. Hsec ubi cuncta animo rap- 
tim peragrare libebit, 
Jam numerosS spatium^; 
vires* et sidera^ noris; 
II. Corpora*, fabrorumque 

artes® tractabis, et orbem'' 
Lustrabis; latebras penitus 
rimabere terrje^. 

B. 

III. Herbarum inquires genus^ 

agricolseque labores'j 
Jam quae sint*, jam quos 
hominum fingantur in 

USUS"*, 

IV. Et quibus aegrescant vige- 

antve* animalia disces; 
Nunc firmanda salus^, nunc 

tempus noscere morbos^, 
Nunc segrislethum durosque 

arcere dolorea". 



C. 

V. Tum mentem', res atque 
Deum* meditabere et inter 
Affectus hominum' virtus 
ut libera regnet^ ; 
VI. Tum voces* et scripta^ simul, 
tum noveris artes 
Ingenuas^, et quae pueri sit 
cura magistro^* 

D. 

VII. Mox populos*, monumental 

et facta'^ notabis ; 
Quos gentes servent ritus, 

quod numen adorent*; 
VIII. Jura fori, leges populorum^ 

et munia disce 
Bellantum^, mox gentium 

opes7 scrutare, ducesque 
Ut pad valeant et bello im- 

i^Qiiist^ \xiQtem?. 
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1. Si scmtari oveas qiiidq,uid cog- 

noscere fas est, 
Compones primum nomeros", 

iguota requires"; 
Nunc incremental^ et casus'^, 

nunc discere formas 

2. Est opus^*, et formis numero- 

rum impionere signa^; 

Noscere qus gradiens generet 
curyamina punctum^; 

Primave concrescant queis re- 
rum elementa flguris^; 

3. Et motus^\ et cum puhnim in 

contraria yires 
Corpus agunt^ubi stare queat^^, 

quorsumve moveri^ ; 
Quo pacto heerescant, trepident 

quo corpora prima^; 

4. Sidereasque yices^^, teUus quos 

erret in orbes**; 
Quaeque regant vastos leges per 

inania motus^'; 
Impulsus quas causa latens, 

atque insita rerum 
Seminibus quae vis und^ astra 

per setheris alti 
Volvuntur spatia et cursus in- 

flectere discuot^^. 

5. Froeterek scire in terns ut 

cuncta genantur, 
Ut moveant sensum, formas 

vertantur in omnes^'; 
Queis nexis inter se elementis 

corpora constent**; 
Necnon materiae leges^ vires- 

que atomorum** 

6. Noscendse, et yariaB quas usus 

protulit artes'^ 
Tum quaestus^ operumque 

modes conferre memento, 
Ut potiora legas^ causasque 

evolvere tentes®*. 

7. Tumjuga, tmn campos disces 

et flumina^^, tellus 
Corporibus72 stratisque^^ quibus 

conficta sit intus; 
Haec ut bnga dies imis forma- 

rerit nndis, 



Utque efiferbueiint olim igni- 
vomi undique montes'^^; 
8. Eruat ut caeds occlusa meitalla 
latebris 

Eossor, et ardentl tractet mol- 
lita Yap(»ce'i; 

Nee dubiaa telluris opesjrimare 
priusqu^m 

Impensas, lucrum^, legea^, 
causasque laborum 

Et terree ut subeas tutus pene- 
tralia noiiii^. 



B. 

1. Jam qu£e plantarum species 

ubicumque yigescant 
Scire juyat"; jam quas celent 

sub tegmine partes*'; 
Utque pares paribus rect^ 

socientur^^ ut arbor 
Herbaque nascantur, crescant 

et semina fundat*^; 

2. Agricola ut lastas friiges ferre 

imperet arvis^S 
Quae sint cuique solo foenus*' 

culturaque^, et und^ 
Langueat ilia seges, gravidis 

b»c nutet aristis^; 

3. Quas soboU tradant generatim 

animalia formas^), 
Corporis et quae sit compages 

intima'*, vitae 
Quae leges", gliscatque artus ut 

yita per onmes**. 

4. Nee tibi turpe puta, jucunda 

per otia ruris, 
Bombjces nutrire^ et eyes 

yitiuosque tueri; 
Tum captare feras, tum lino 

fallere pisces^'; 
Noscere quis pecudum sump- 

tus*', quae cura bubulco*'; 
Cur nimc utilius yiridantia 

gramina carpant. 
Nunc pecora in stabulis melius 

saturentur opimis^*. 

5. Titam multa juyant tfniman- 
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SKp5 graves possnnt eipcllere 

toxica morbos"' ; 
Nostraque nunc liDdit, naiic 

sanat corpora rcrrum" ; 
lUa tioccDt alimento, hac 

pradens auniere Tnalii", 
SednluB inRanoa animi com- 

ponera motua". 
C Non tamen an medica est ulli 

teatacda pnusqiiam 
Koscnt al iafuoaant nobis 

natura gcnusqua 
Jam varioB habitua", quorum 

Bcnitabero sign a"; 
UC qu[>d cuique noceng, quod 

cuiquf Eit utile norLe"; 
Tunc morbo dlscea Tcnieuti oc- 

cnrrere", et omnia 

7. Naturani" sedemque" inali, 

medicamina'*, causaa", 

8, Queisquo nolia detur morbos 

digQOsoere", et legii 
Scire qais" et qui ait languor 

MDabilis arte". 
Quia metae immin^at, qua; spes 



I, Mantcmn< 
Utque noT 



le Telia": utpossit 
inTeniat,TcIpanat 



QuEGras, et quo pacta ab origlne 

cagitet" nc bq 
S, Hoscere non taotilni valcat, 

sed resque=' Deamque". 
Turn subeunt acrutaiida tibi 

Human a rations Deo qnai 
dantuT iuesse"; 

3. AfiectuB hominum, itnilia, ob- 

lectamina, cunc"; 
Qure libi corda nota>, qnai 

morura arcana recludunt"; 
Quod decct et qnn aunt mc- 

tiienda optandaque", etunde 
Indolis oniuB Renua"; qura 

4. Libera yis animi", jualo Be- 

ceroit ioijuum"-, 



QocE rictl fBteroa; leges"; qus 

pncmia sontes 
luBontesque manent" : stimuli)! 

bxQ mentibua addunt 
Ut nova (iiscendi aemper fapi- 

1. Jam verboruro usua", et reOrn . 

quE ait origo"; 
Divl-rsoa ut apud popnlos 

mutentm*', et unJc 
Concessa huctani generi Iidi 

tnira racultflg 
Quidquid Ineet animo ut yoaa 

eiproniere possint'*, 
I. AaeiduA evolves cuifL Sunc 

alma pocais, 
Nee minuH atridecs interdura 

lermo pedestris, 
Pectora muleebunt", BcrlpU 

eiplorare libebit" i 
Et qun di^a legi indignii 



Noacere quIL sacram nomen 

mereare paetai"; 
'. JEdea, suave uieloa, pictnnt: ct 

d^dala eigna'"; 
Nccnon undfi placont", artis 
■ prajcepla modusque", 
Principium ct ratio" perguiit 

dulcedine tnentem 
Pcllieere ad sludium longoaijuc 

levare labores, 
I. Nuncpiicrum edoceataapientis 

cura magiatri", 
Disclpuli ingeuium tentel", 

flngatque Ticiasiia 
Ad atuiiiuni Teri" praiacripln- 

que muola viIk". 



D. 

. Ind^ loea", inde aitua ilatur 

cxplorare locnnim", 
Prisca licet conferrc novia", et 

verba liabltusque 
Corporis, ut valeas populorum 

. Jam relerum monimcnta 
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Quse retegant^; ut vera queas 

dignoscere fictis**, 
Qu& fiierint exstructa manu, 

qn& condita causft^. 

3. Factaque perquires'S factomm 

tempora'', veris 
TJndb fides", qosa causa olim 

concusserit orbem, 
C^m tot bella foren^ tot regna 

eversa jacerent, 
Ambirentque novad renun fas- 

tigia gentes*^. 

4. Jam nosces ritus et dogmata 

relligionum^^ 
Symbda quse celant mysteria 

sacra pro&nos^', 
£t quo sit cultu veneranda 

seteraa potestas^, 
Quoque modo oblitos sevi pras- 

cepta prions 
Diffusus lat^ populos invaserit 

error**. 
Quae sint, ^uds fuerint leges et 

publica jura^^ 
Quae solerti egeant prsesertim 

interprete noris*'; 



Quseque nova iustituenda, »yo 
cum prisca fatiscunt, 

Nunc exempla decent^', et nunc 
enitere recti 

L^bus setemis humanas pro- 
mere leges^. 

6. Disce et quels armls aroendi 

finibus bLOStes^i ; 
Quo pacto iDstaurandae aoiea^, 

quo bella gerenda^» 
Fregerit et rirtus ingentos 

saep^ caterras^. 

7. Moz et opes^i, moz und^ 

fluant?', populisque parentor 
Nunc facifis victusT', nunc 

Isetse munera yitae, 
£t sortem ut mutare queat 

gens inscia rerum» 
Ciim segnes torpent meotet 

meliora perosse^*. 

8. Foedera quid jubeant**, qu& 

slot servanda sagad 
Artery et securft cfves ut pace 

fruantur^; 
Quse fluxa et quse sit maniura 

potentia regum*^. 
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ODEX 



A. 

ABELi.RD adopts the conceptualist 
theory, 342, 345 

Absolute terms, 35 

Abstract and coacrete terms, 34 

Abstract deductive method, its ap- 
plicability to the moral sciences, 
268 

Abstraction, the principal act by 
which the mind arrives at con- 
ceptions, 37 

Abstraction and generalisation, 37 

Abuse of general terms, disputes 
arising from, 351 

Academies, the various, their doC' 
trines, 178 

Accident, 39; how distinguished 
from property, 41 

Adrian IV., Pope, his use of the 
word beneficium, 351 

Agreement, method of, 217 

Airy and Whewell, their observa- 
tions on the pendulum, 225 

Ambiguous middle, fallacy of, 307 

Ampere, his chart of universal 
knowledge, 378 

Analogical evidence, its value, 259 

Analogical use of terms, confusion 
occasioned by the, 356 

Analogy, various meanings of the 
term, 300; an ultimate source of 
evidence, 185; Hume's objec- 
tion, 187 

Analogy, logic of, 21 ; argument of, 
301; its high conclusive force, 
301 

Analysis, methods of, 2; analysis 
and synthesis, 143, 360 

Analysis, formal, in physics, 371 

Analytic, the New, 28, 92; con- 
sidered with reference to mood 
andSgure, 115 
Antisthenes, diiemma of, 137 

2 



Apparitions, explanation of, 362 

Argument of example, 299; of 
analogy, 301 

Aristotle, logical doctrines of, 4; 
glaring error in, 7 ; ascribes the 
discovery of induction to So- 
crates, 151 ; his fallacies, 315; 
opponents of his system, 10 

Association of ideas, law of, 277 

Assumptions, groundless, fallacy 
of, 313 

Attributes, essential and contin- 
gent, 33 

Authority an ultimate source of 
evidence, 189 

Avicenna, the theory of concep- 
tualism attributed to, 342 

B. 

Bacon, Lord, not so opposed to the 
views of Aristotle as commonly 
reputed, 13; his error, 45; mis- 
took the formal laws of induc- 
tion, 151; his devotion to ob- 
servation and experiment, 212; 
his aphorisms on the progress of 
society, 293 ; his Chart of Know- 
ledge, 375 

Bacon, Roger, the inductive me- 
thod recommended by, 14 

Barbara, syllogism in, 152 

Baynes, Spencer, his proposed al- 
terations in logic, 28 

Begging the question, fallacy of, 
326, 329 ; instance of, from the 
phrenologists, 327; from Gibbon, 
329 

Belsham, an indifferent writer on 
logic, 25 

Beneficium, employment of the 
word, 351 



392 DTDEX. 

Berkeley. B:sho]>. on axudosnr, 300 Complex tcnns, 51; illastration, 

Bias, his ailment in defence of firom iron, 52 

the bachelonte. 137 Composition, fallacies of, 311 

BiaTOt. history of the word. 353 Compoond expressed propositions. 

Br.i:h:o:i. of the lime of Elizabeth, SO 

»ubr.:cr^\i by the sea. 259 Comte, 51., value of his division of 

Broini. vvndemnation of logic by. 8ociol<^y into statics and dym- 

*2> mics, 290; his empirical axioms 

Bu:I-:r. Bishop, his fimons argu- on the progressive tendencies of 

laen: in favour of the divine society, 293 

origin oi Christianity. 301 Conception, conditions of^ 33; di- 
visible into the qualities which 
distinguish co-ordinate species. 

C. 43 

O^Iou'^tioa of provabilities. 293 Conceptions, formation of distinct, 

Cci:in:::^. dotcciion of fallacies by. 49 : distinct and confused, 53; 

o:^6 double mode of resolving, 54; 

C;\$u.il ^ijTcatd^ oliminarion of. 253 observation and experiment 

Catc^^rloal pxv>posi::ons. $0: re- testsof accurate conception, 58: 

J.uo::r.: of o:hor propositions to douUe capacity of, 60; inrda- 

the ca:c^.^r:o.iI fonu. So tion to signs, 60 

v*.;::c."7icss or ^^\i:o-.ir.ioat*. Aris- Conoeptualism. definition of, 345: 

;o:U'*s i:r.u:riera:io:i of. 47. 347; ascribed to Avicenna, ^42 

iUsl:.-r.v.< iUusiration of. 4S : Conceptualist school of logicians. 

Ka:::*s ;;cw division of oateec^ 5^7 

r.;s, :*4* Conoid, aa opponent of the Aris- 

^.\i-.-.<A* ; .r:".'v. ;::: :vcr^i".::v ::*. i ; .■ : : : :cli.i:i svstem, 10 

« • ■ 

Con jl'is ion, irrtlcvanr. faiLicv oi. 

CO 1 

::s .i'.::::.''- : : C:z.vr.i:tanr variations, method? 

* * • ■ ■»• 

%. s ..■ ^ \ ■> • V i*. • t » . ^...-.. V. — rv.c ^^cXaUCiiic ioicinOkif sjJJci.\ 

."v.-.-.u s : uvry o: ^w.M*::r..i. v.:r.i:_jiO, an opprneni o: in^- 

v.-.-s.'s, :»:* Ar:5:c:t".:jn svstem. 10 : de- 

^V.-s.-j .;■• I '..".wii iv. rV.ys;-vl so:- vi*.:r<:s i'.ie vit-ws of Li-vke, ly 

v".v. '. ' Coniirionil proposition?, S3: re- 

v^ r ; '. . ■ : > . v -.i r i ,^ -.:< crA^ii 5 : :'. \Cy d n : : : : n : :. : d cate?:r Loal . S 3 

%• •••••■•■ ■ ^ .— 

V»»«» -^ «j#. *>>\»»f «««_«^». ^«« ^_.^V**'«*C - ■ 

■-*•» %> > .•...ix«v.*> v^^«?:>..0.. fc<.r-..a?% -. ■« 
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;.'. :*.;n .'.v.- .^ ". *«'*.; V-: l\i\ V. •:-,:; ConriajTcn: orprv^bacle :rii:n. wLi: 
0'." ^.'-.^Ivv; Aji,*:"*:. .'♦.;;•. vV.- oony.^riscvi un.icr, 16o-. iio^v dis- 
M-.r/..!.** :ln".:l>h,»Mo from neoossarv 

V. ..;s>\'v •sCv^ry ,'t rv w.-r.:. >.»- :rn:.:. .-.l 

C..: s > ■. ' ■ 0.-, : , V. V V jj rv^ •.: v^. ; ? : ; by Cosn^dii : ucn. principles ot 1 S9 

Sx" V ■. .• < . .•,■•': ," : ; **. o i^o : o ;:vv s. :> 7 " C : n 't -: r <: j n of prvp»:s:: :o ns, y 7 

\."'*.,iss'.^o.;;lo:*. a::,; :i,^v.;c:".o'..iJurs:, Cor ul Ji :; ve pn? Positions, SI 

>'.;.■■ CT:-.c5L.<in.t.':iir^a. at writer on logic. 
i\»»rf»;a.ifor .il Hrs of \Uv:jcicai 'l*^ 
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Criteria of evidence, 169 

Cross - examining dencheSy ftmc- 

tioosof the^ 271 
Ctonsfti, on pvobabiUtgr and can- 

sality, 21 

D. 
Deduction, -148; coolbiuided with 

sjllogism, 150 
Deduction, scientific, nature oi, 

243; not ^oecessarilj opposed to 

induction, 245 
Dednctire reasoning, analysis of, 

275 
Definition, logical, its end, 67; 

how far real, 68; noounal, 71; 

scientific, 71; other classes, 74 
De Morgan inclines to the yiews of 

Sir WiUiam Hamilton, 28 
Descartes, general prindi^e of his 

system, 14; his rules for the 

direction of ,tbe mind, 15; his 

enxH*, 16 
Dew, principles of physical inquiry 

applied to the inyestigation of 

the phenomena o^ 234 
Difference, method o^ 219 ; in- 
direct method of, 221 
Difierentia, 39 

Dilemma, the, 135; principles, 137 
Disjunctive propositions, 82; re- 
duction of, to categorical, 83 
Division, fallacies of, 811 
^ Dreams, examination of^ 18S 

£ 

EIdon,Lord, syllogism hy, 138* 141 

Elements, primitive, of knowledge, 
171; their relation to eadi other, 
172 

Elenches, cross-examining, func- 
tions of the^ 271 

Empirical generalisations, impor- 
tant conclusions arrived at from, 
253 

Enthymeme, or imperfect syUo- 
gisro, 140 

Enumeration, incomplete, fallacy of, 
320 

Equivocal and paronymous words, 
fallacy of, 309 

Essences, real and nominal, 68 
Ethics, princjplea of, 269 



Ethics, how connected with theo* 

logy, 272 
Ethology, the sdenceod^ 279 ; cause 

of the backwardness of; 279; 

where inductive, 281; how 

treated by Mill, 283 
Euchd, the author of many falhu 

cies attributed to the St(Mcal 

sdiod, 3 
Eudemus, an early writer on logic, 7 
Euler, logical notation of, 23; his 

notation of the syllogism, 120 
Evid^ice, different degrees of, 165; 

criteria of, 169; foundations of, 

171; memory, 173; external 

sense, 177, 362; analogy, 185; 

reason, 188; authority, 189 
Experience, general truths inde- 
pendent of, 159 
Experiment in physical science, 

use of, 214 
Experiment and observation the 

first steps in physical science, 

209 
Experimental inquiry, methods of, 

216 
Extension of inductions, 228 
Extension and intension, 42 
External sense an ultimate source 

of evidence, 177,362; objections 

of Sextus Empiricus, 177 

E. 
Eallacies, classes of, 303; formal, 

305; verbal, 307; material, 313 
False analogies, fallacy of, 322; 

political, 323; philosophical, 325 
Faraday on the magnetism of the 

earth, 229 
Final causes inadmissible, 207 

G. 
Galen, his treatise on logic, 8 
Galluppi, logical treatise ot; its 

high character, 24, 25 
General terms, abuse of, 351 
General truths independent of ex- 
perience, 195 
Generalisation and abstraction, 37 
Generalisations, empirical, impor- 
tant practical conclusion drawn 
from, %^Z 
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Qenoresi, logical treatise og its 

character, 24, 25 

Genus and species, 88 

Gterman school of logic, 20, 24 

Gibbon, unsoundness of his argu- 
ment against Christianity, 829 

Graham on the law of the difiusion 
of gases, 229 

Greek philosophers, fallacies of 
the, 815 

H. 

Hamilton's (Sir William) logical 
notation, 23; his proposed al- 
terations in logic, 28; his nota- 
tion of the syllogism, 124; con- 
demns mathematical reasoning, 
374 

Hegel, his development of Kant's 
principles, 24 

Hippocrates, the basis of phreno- 
logy a favourite theory of, 328 

Hispanus, Peter, his verses on 
logic, 115 

Hobbes, instance of unsound rea- 
soning from, 329 

Human nature, science of, 277 

Human responsibility, the Owenite 
fallacy regarding, exposed, 311 

Hume's objection to analogy, 187; 
to miracles, 190 

Hypotheses, legitimate uses of, 
247; where inapplicable, 251; 
functions of, 249; empirical 
generalisations, 252 

Hypotheticals, fallacies of, 307 

I. 

Idea, different definitions of, by 
Aristotle, Descartes, and Locke, 
72 

Implied, or tacit compound pro- 
positions, 85 

Ignoratio elenchi, fallacy of, 331 

Illicit process and undistributed 
middle, fallacy of, 305 

Incomplete enumeration, fallacy of, 
320 

"Inconceivable," false sense of, 317 

Induction, different kinds of, 150; 
twofold nature of, 201 •, summary 
of, 237; its formal laws miatakeiv 
by Bacon and his foUowexs^ \b\ 



not necessarily opposed to de- j 
duction, 245 * 

Induction and deduction, 148; la I 
what respects ind^Dendent, 168 ^ 

Inductions, extension of, 229; vsri- 
fication o^ 23a 

Inductive method, general ontlae 
of the, 237 

Inductive science, problem oi^ 199 

Inference, two kinds of, 101; lui- 
versal canon of,. 102; goieral 
principles of, 141 ; nnivenal 
method of, 143, 148; analysis 
and synthesis, 143; induction 
and deduction, 148 

Inference confounded with per- 
ception, 319 

Inquiry, experimental, methods of, 
216; scientific, 191 

Intension, definition o^ 42 

Interference of plural causes, 239 

Iron, illustration of a complex term 
from, 52 

Irrelevant conclusion, fiedlacy of, 
331 ; various forms of, 333 

Isomorphism, law of, 228 

J. 
Judgment, ultimate sources of, 171 

K. 
Kant separates pure and applied 

logic, 24; his new division of 

categories, 347 
Kepler's laws of planetary motion, 

233 
Kirwan, an indifferent writer on 

logic, 25 
Kirwan, the doctrine of probability 

illustrated from the case of, 257 
Knowledge, primitive elements of, 

171; their relation, 172 

L. 

Lambert on logical notation, 22; 
his notation of the syllogism, 
123 

Language, use of, in logic, 60, 349 ; 
confusion arising from the tran- 
sits <b a.^\\l^catlon of words, 63, 
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Lawg in physical science, 197; 
twofold division of, 197 

Ijeibnitz, his logical labours, 20 

Linnsean nomendatore, the, 370; 
why inferior to the French che- 
mical nomenclature, 370 

Locke, an opponent of the Aristo- 
telian system, 18; his yiews de- 
veloped by Condillac, 19; his 
definition of real essence, 68; 
his classification of the sciences, 
376 

Logic, foundation of, laid by So- 
crates, 2; Plato's method, 3; 
Aristotle's Organon, 4 ; his incon- 
sistencies, 5; early commenta- 
tors on Aristotle, 8 ; the Scholas- 
tics, 8, 345 ; attacks on Aristotle, 
9; Bacon, 12; Descartes, 15; 
Mariotte and the Fort Boyalists, 
17; Locke and Condillac, 18; 
Leibnitz, Wolf, and the German 
school, 20 ; introduction of logi- 
cal notation, 22; Italian and 
English logicians, 25; the New 
Analytic, 28; Terms, their ma- 
terial relation, 33; formal rela- 
tion, 37 ; with regard to things, 
49; in relation to signs, 60; 
Propositions, 74; diyision of, 77; 
with regard to matter, 78; to 
form, 87; Syllogisms, 100; pro- 
perties, 102; the New Analytic 
tested, 117; notation, yarious 
methods of, 120; kinds of syllo- 
gisms, 127; Inference, general 
principles of, 141 ; universal me- 
thods, 143; different degrees of 
evidence, 165; foundations of 
evidence, 171; mhracles, 191; 
Methods of Scientific Proof and 
Investigation, 191; in physical 
science, 195; in moral science, 
261 ; Fallacies, 303; formal, 305 ; 
verbal, 307 ; material, 313; spec- 
tral illusions, 362 

Logic, modern schools of, 337; no 
real opposition of doctrine, ex- 
cept with extreme partisans, 
341 
Logical division; nature and rules 
of, 43 



Logical notation, various schemes 

of, 22 
Logicians, conceptualist school of, 

337; sensational, 337; verbal, 

337 
LuUy, Raymond, foundation <^ his 

combinatorial art, 22 

M. 

Malebranche's theory of occasbnal 
causes, 317 

Mariotte and the Port Boyalists, 
endeavour of, to reconale the 
Aristotelian and Cartesian me- 
thods, 17 

Material fallacies, various classes 
of, 313 

Memory an ultimate source of 
knowledge, 173 

Methods of proof, in the moral 
and physical sciences, 193 

Middle, ambiguous, fallacy of, 307 ; 
undistributed, 305 

Mill, John Stuart, places logic <m 
its legitimate foundation, S8; 
on propositions, 76; on syllo- 
gisms, 158; on ethology, 283; 
gives undue preponderance to 
external phenomena, 340; his 
objections to Aristotle's predica- 
ments, 348 

Mind, laws which regulate succes- 
sive states of, 277 

Miracles, Hume's objection to, 19" 

Mitscherlich's discovery of the lav 
of isomorphism, 228 

Modality, twofold doctrine of, 167 

Mode and substance, distinction 
between, 34 

Moon, question as to its having 
inhabitants, 260 

Moral sciences, methods of the, 
193, 261 ; their nature, 261 ; how 
their methods differ from those 
of the physical, 262; connexion 
of the moral sciences, 263; diffi- 

' culties of the subject, 267 ; the 
sciences amenable to the ab- 
stract deductive method, 268; 
the sociological sciences, 277; 
probabilities, 295 ; example and 
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Moral tnitli fidli short of demon- 
strative certainty, 166 

N. 

Names, twofold law of the trans- 
formation o( 64; examples oi^ 
354 

Necessary and contingent tmth, 
161 

Nc^tiye process* its functions in 
the elucidation of the moral 
sdences, 271 

Newton, his examination of the 
laws of the tides, 225 

NizoUus, an opponent of the Aris- 
totelian system, 9 

Nominal definition, 71 ; neglect of, 
occasions interminable (Usputes, 
73; confounded by Aristotle and 
the Scholastics with the defi- 
nition of things, 73 

Nominal essences, definition of^ 68 

Nominalism and realism, 342 

Notation, logical, introduction o^ 
22; of the syllogism^ various 
methods, 120 

O. 

Observation in physical science, 

209 ; its importance, 211; canons, 

213 
Observation and experiment the 

first steps in physical science, 

209 
Occasional causes, Malebranche's 

theory of, 317 
Occham adopts the conceptualist 

theory, 342, 345 
CEuesidemus teaches the principle 

of contradiction, 189 
Omens, belief in, a material fallacy, 

318 
Opposition of propositions, 94 ; 

scheme of, 97 
Owen, his fjillacy regarding human 

responsibility, 311 

P. 
Paley, examination of an argu- 
ment by, 273 
Paronymous words, fallacy of, ao<a 
Particular propositions, hiovf ^a- 
tinguished from univexaa^, ^1 



Pascal, his rerifiealkm of the hypo- \ 
thesis of the gravity of au^ 224 . 

Patrizzii^an opponent of the A»> J 
totdian ajwteatj 10 

P^ Sir Bobert, hk gmdiudslien- 
tions in the BritUi tariff jisti- 
fied,285 

Perception, theories o^ 111 

Perce^oo, inference GcmtaBded 
with, S19 

Personal identity, 175 

Peter Hispanus, lus verses on logic, 
115 

Petitio prindpii, fallacy o^ 826 

Phenomenal <Hr sensational sdiool 
of logicians, 337 

PhrenoXogy, fiUlacies of, 327; its 
basis sound, but as oldas £Bppo- 
crates,328 

Physical investigation, nature, 
grounds and limits o^ 195 

Physical sciences, methods of 
proof in the, 192 ; nature, groands 
and limits of investigation, 195; 
observation and experiment, 
209; methods of experimental 
inquiry, 216; general cautions, 
227 

Physics, formal analysis in, 371 

Planets, question as to their being 
inhabited, 260, 261 

Plato, his conceptions of analysis 
and synthesis, 3 

Ploucquet on logical notation, 22; 
his notation of the syllogism, 
123 

Plural causes, interference of, 239 

Porphyry gives rise to the disputes 
on nominalism and realism, 342 

Positive and negative terms, 35 

Praxis, scientific, examples of, 275 

Predicables, the five, 41, 48 

Predicaments, Aristotle's enume- 
ration of, 47, 347 ; ludicrous il- 
lustration of, 48 

Predication, modes of, 93 

Prejudice, operation of, in the 
moral sciences, 267 

Probabilities, calculation of, 295; 
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Pr op ert y, 39; distinguished from 
accident, 41 

Propositions, their constituents, 
74; division o^ 77; considered 
with regard to matter, 78; sim- 
ple, 79; compound, 80; redaction 
of, 83; with regard to form, 87 ; 
quantity, 87; quality, 89; dis- 
tribution of terms, 90 ; opposition 
of, 94; conversion of, 97; quan- 
tification of the predicate pro- 
posed instead of conversion, 98; 
shown to be useless, 99 

Quantification of the predicate, or 
New Analytic, 92 ; considered 
with reference to mood and 
figure, 115 

Quantity and quality of propo- 
sitions, 87, 89 

Question, begging the, 326, 329; 
instances, 327, 329 

Quiditas, or essential nature, 66 

R. 

Bamus, an opponent of the Aris- 
totelian system, 10 ; mode of 
logical division ascribed to him, 
really employed by Aristotle 
and the Scholastics, 44 

Beal and nominal essences, 68 

Realism and nominalism, 342 

Reason an ultimate source of evi- 
dence, 188 

Reasoning, on what founded, 32; 
theories of, 153; Nominalist the- 
ories, 155; objections, 157 

Reasoning, mathematical, injurious 
to other modes of ratiocination, 
374 

Regnault, his attempt to popu- 
larise logic, 22 

Relative and absolute terms, 35 

Residues, method of, 223 

Royal Society, Charles IL's ques- 
tion to the, 313 

Rudigcr, introducer of the logie of 
analogy, 21 

S. 

Sacramentum, history of the word, 
353 



Saunderson, a writer on logic, 26 

Scepticism reduced to a science by 
Sextus Empiricus, 177 

Sceptics, their objections to the 
evidence of the senses, answered, 
179, 183 

Scholastics, the, their merits and 
defects, 8, 345 

Sciences, division of the, 375; Ba« 
con*s Chart of Knowledge, 375; 
Locke's classification, 376; Cole-: 
ridge's, 376; Bentham's, 377; 
Ampere's tables, 378; explana- 
tory and mnemonic verses, 386 

Scientific definition, often pro- 
visional, 71 

Scientific praxis, examples of, 275 

Scientific proof and investigation, 
methods ol^ 191 

Sensational or phenomenal school 
of logicians, 337 

Senses, evidence of the external, 
177; sometimes deceptive, 362 

Sextus Empiricus, impugns the 
authority of the external senses, 
177 

Simmias of Thebes, an early wri- 
ter on logic, 3 

Simon of Athens, an early writer 
on logic, 3 

Simple complex propositions, ex- 
ample of, 79 

Singular propositions, when ranked 
with universal, 87; when rec- 
koned particular, 87 

Social statics and dynamics, what, 
289 ; practical yadue of this di- 
vision of sociology, 290; ol^eet 
of social dynamics, 291 

Society, progressive tendencies of, 
293; Bacon's aphorism, 293; 
Comte's generalisations, 293; 
such generalisations premature, 
294 

Sociological sciences, the, 277; em- 
piricism in, 283; where deduc- 
tive, 285; verifications of, 287; 
divisions of M. Comte, their 
practical value, 290; generalisa- 
tions, 293 
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foundation of logic proper, 2; 
his pupils, 3; discovery of in- 
duction ascribed to him, 151 

Sorites, or chain syllogism, 138 

Species, definition of, 38 

Spectral illusions, explanation of, 
362 

Stewart, Dugald, condemnation of 

■ logic by, 25 ; the syllogism dis- 
carded by him, 159 

Subaltern genera and species, defi- 
nition of, 39 

Subalternans, what kind of propo- 
sitions so called, 95 

Subcontraries, qualities of, 95 

Substance and attribute, distinc- 
tion of, 33 

Syllogisms, 100; properties of, 102; 
figures, 108; moods, 113; nota- 
tion, 120; kinds, 127; complex, 
127; conditional, 132; disjunc- 
tive, 134; copulative, 135; the 
dilemma, 135; chain syllogism, 
or sorites, 138; enthymeme, or 
imperfect syllogism, 140; de- 
duction confounded with syllo- 
gism, 150 

Synthesis, 143; its subject-matter, 
147 

T. 

Tacit, or implied compound propo- 
sitions, 85 

Terms, definition of, 32 ; material 
relation of, to each other, 33 ; 
formal relation, 37; terms with 
regard to things, 49 

Test, universal, of syllogisms, 131 

Theophrastus, an early writer on 
logic, 7 

Theories, formation and verifica- 
tion of, 243 

Thomson attempts to popularise 
the New Analytic, 29; formal 
analysis in physics, explanation 
of, by, 371 
Transformation of names, twofold 
law of the, G4 



Transitive application of words, 
confusion arising tcom. the^ 63, 
352 

Trench, his idea of the reality of 
words, 350 ; his censure of 
Hobbes, 350 

Truths, three classes of, 163; ge- 
neral, independent of exx>erience, 
159; necessary and contingent, 
161; logical, 170 

XJ. 

Undistributed middle, fallacy of, 
305 

Union of induction and deduction, 
245 

Universal canon of inference, 102; 
test of syllogisms, 131 

Universal propositions, how dis- 
tinguished from particular, 87 

V. 

Verbal fallacies, 307; enumeration, 

307—312 
Verbal school of logicians, 337 
Vico, unphilosophical views of, 294 

W. 

Wallis, a writer on logic, 26 

Watts's Logic, indiSaferent cha- 
racter of, 46 

Wells's theory of dew, 235 

Whately, Archbishop, his views of 
the office of logic, 26 ; his defini- 
tion of logical division ques- 
tioned, 43 ; his exposition of the 
Aristotelian logic, 339 

Whewell and Airy, their observa- 
tions on the pendulum, 225 

Wolf, an eclectic, his attempt to 
reconcile the old and new me- 
thods in science, 20; his suc- 
cessors in Germany, 21 

Words, confusion arising from the 
transitive application of, 63, 352 

Z. 

Zeno theEleatic, the earliest known 
logician, 1 



THE END. 
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